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The English ‘trial of an auaaiae . “Harveyized” plate 
tcok place on board the Admiralty proving hulk Nov, 2, in 
Portsmouth Harbor. The plate, which was affixed to 
the stern of the vessel, was 8 ft. high by 6 ft. wide, 
and was 10% ins. thick. It was attacked by a 6 in. 
breech-loading rifle, firing three howitzer and two 
Palliser armor-piercing projectiles, weighing 100 Ibs. 
each, with the usual velocity adopted in all the Ad- 
miralty tests, namely, 2,020 ft. a second. All the pro- 
jectiles were completely destroyed, being broken into 
small fragments, and not a single crack was developed 
in the plate. The trial, says the London dispatches, is 
considered by experts to be the most important that has 
ever taken place in England, and may result in the 
adoption of the American process for making armor for 
ironclads. The Russian government will also test the 
Harveyized plate in competition with Schneider & Co., 
Brown & Co., and Cammell armor plate. The test will 
commence on Noy. 15, at Okhta, the Russian proving 
ground. The Harvey plate will be 6x8 ft., and 10 
ins. thick, and is now on its way to St. Petersburg from 
the works cf Vickers & Co., the English armor-plate 
makers, who represent the Harvey process in England, 


A plan for the electric distribution of mail matter be- 
tween the railway stations, World’s Columbian Exposi- 
tion and the general post office in Chicago, has been sub- 
mitted to the Post Office Department. The plan proposes 
cables, high enough to clear all buildings, between the 
points named, and on these cars would be sent by elec- 
tric nower at high speeds, and so arranged as to dump 
the mail bags at given points and return with other 
matter sent up in an elevator. The U. S. Rapid Transit 
Co., of Chicago, is promoting the scheme. 


The average life of a 20-c. p. incandescent lamp at 
the Massachusetts cotton mills in Lowell is 1,208 hours, 
according to the statement of Mr. W. 8S. Southworth, at 
the recent meeting of the New England Cotton Manu- 
facturers’ Association® The plant consists of an Edison 
dynamo with 600 lamps connected to its circuit. The 
average number of lamp renewais yearly is 276. Bsti- 
mating the cost of the power used at $25 per HP. per 
annum, the total annual cost for lighting, including in- 
terest and depreciation on the plant, is $1,160. The cost 
of gas to furnish the same light at $1.10 per thousand 
would be $1,600. This makes the electric light cost the 
same as gas at 85 cts. per thousand. 


Armor plate now being made at Bethlehem, Pa., for 
the battle ship “Indiana,” requires an ingot weighiuz 
S4 tons, and the plate when rolled will be 17 ins. 
thick, The first curved Harveyized plate is ready for 
shipment to Indian Head for testing. It is 9 ft. 6 ins. 
long, 6 ft. wide and 10% ins. thick. 


The Schuylkill Canal, after being practically aban- 
doned, may be put into condition for navigation next 


year, says the Philadelphia “Press.” The reason given 
is that the great glut of traffic, particularly in coal, 
on the main line of the Reading Railroad, makes this 
relief expedient. 


A new air brake, invented by a Mr. Boluss.of Wilkes 
Barre, Pa., is soon to be tested on a Central Railroad 
of New Jersey train. Newspaper reports say that the 
peculiar advantage of the brake is that the surplus air 
is saved by being “‘exhausted back into the receiver.” 
While there may be some remote possibilities of im- 
provement in this direction, the scheme seems pretty 
closely related to the old idea of making a steam en- 
gine exhaust into its own boiler. Besides, nobody ts 
borrowing any trouble nowadays about the waste of air 
in using air brakes. 


The most serious railway accident of the week was 
a head collision Nov. 1 near Galena, Il., on the Great 
Western Ry. A construction train entered the Rice 
tunnel without orders and collided with a freight train 
in the tunnel. One man was killed, two were fatally 
injured, and several others injured more or less seri- 
ously. 


One span of a bridge carrying the Cleveland, Chicago, 
Cincinnati & St. Louis Ry. over the Wabash R. R. at 
Terre Haute, Ind., was broken down Oct. 28 by a head 
collision of freight trains on the structure. Both en- 
gines and a number of stock cars went down. One man 
was killed. 


The English railway accident noted last week, by 
which 10 persons were killed and a large number in- 
jured in a rear collision between a southbound express 
train and a freight train, is said to have been caused 
by a signalman falling asleep while on duty. According 
to his statements, as published in the daily press, he 
had passed the night attending upon his dying child, 
and after the child’s death he asked the station master 
for leave of absence, but this was refused unless he 
could find a substitute, which he was unable to do, and 
thus went on duty tired out mentally and physically. 
We have already had occasion to refer to the overwork- 
ing of railway employees in England, as evidenced by 
the accident reports of the Board of Trade inspectors, 
and if the signalman’s statement is correct it will give 
special interest to the evidence of the witnesses now 
testifying as to railway management before the royal 
labor commission. The men assert that they are over- 
worked, while the railway officials testify that it is 
impossible to work the traffic of their lines on a fixed 
basis of ten hours. The English cars are said to have 
smashed to pieces, while the Pullman car was little 
damaged and nobody in it was injured. The express 
was from Edinburgh to London, by the east coast route, 


and the accident occurred at Thirsk, on the Northeast- 
ern Railway. 


The promoters of the Panama Canal have asked the 
Colombian Goverument to extend their concession one 
year longer. The old concession lapses in February, 
1893. Colombia demands $2,000,000 as one of the con- 
siderations under which the work can be resumed. Pros- 
pects are evidently not very bright for the Canal or for 
the treasury of the State of Colombia. 

time 

The Congressional Library at Washington, now near- 
ing completion, covers three acres of ground, will cost 
about $6,000,000 and will hold 5,000,000 books. It is 
built of granite without, and iron, brick and marble 
within, The present library contains 650,000 volumes 
and 250,000 pamphlets. Congress annually appropriates 
only $11,000 for the purchase of foreign books, and Mr. 
Spefford hopes that this meager sum will be increased 
to an amount nearer in proportion to the $60,000 per 
year at the disposal of the British Museum Library 
for the same purpose. The plea of economical Con- 
gressmen that there is no room for the new books will 
soon be without. foundation in truth. 





A report cn water-works for the city of Tacoma, 
Wash., has just been made by Mr. Rudolph Hering, M. 
Am. Soc. C. E. At present the city is supplied by the 
Tacoma Light & Water Co., but the city proposes to 
acquire works by purchase or construction. Mr. Hering 
describes the present works in detail, and their proposed 
extensions; he also outlines three other plans for a 
supply. In conclusion he recommends the present sup- 
ply, with extensions, as best in quality and che pest 
in cost. Next in order of quality are supplies from 
the Green River, South Fork of the Puyallup River, and 
from the Mashel River. In order of cost, the possi! le 
supplies stand as follows: Present or spring water 
supply, with extensions, $1,799,680; South Fork Puyal- 
lup River, $2,146,330; Mashel River, $2,235,520: Green 
River, $2,958,920. These figures do not include the 
cost of land and water rights. In the case of the pres- 
ent supply and proposed extensions, the figures include 
the estimated cost of all extensions, and an estimated 
valuation of such parts of the present works as could 
be utilized. All the other estimates include for dis- 
tribution the estimated value of the present plant on 


the basis of the cost of duplicating it. The works of 
the Tacoma Light & Water Co. now have a daily 
capacity of 6,000,000 or 7,000,000 gallons, but are being 
enlarged to a capacity of 9,000,000. The value of the 
plant, after enlargement, is estimated by Mr. Hering 
at $884,650, not including land, water rights or value of 
franchise. The company’s franchise is not exclusive: 
its contract with the city has already expired, and 
parts of the present works, according to the report 
should eventually be abandoned. 

The use of petroleum fuel for locomotives is said | 
be making little progress on the Argentine Grent 
Western Ry.. in the Argentine Republic, owing to the 
deficient supply of the mineral oll. This oil is also 
employed for producing gas for lighting the town of 
Mendoza, and even for this purpose the production is 
at present inadequate, so that the street lighting has 
had to be curtailed. San Rafael coal has been tried 
in small quantities on the same railway with excellent 
results, but the distance of the coal from the railway 
is so great that nothing more than experimental essays 
can be made. It has been proved, however, that the 
coal has a commercial value, although it is said to be 
improbable that it will be able to compete with tm 
ported coal, except in the western provinces, even if 
the mines are connected with the railway system of 
the country. It is stated that the introduction of wood 
fuel in some railways of the interior has been the cause 
of somewhat serious fires in trains, in one instance « 
saloon car taking fire and being burnt down to the 
iron frames. Cars of fire wood are also set on fire, and 
the frequent recurrence of casualties of this character 
would reduce the economies attributed to the use of 
wood fuel. Probably the best means of reducing the 
risks of fire from sparks would be the adoption of the 
American spark arrestor and extension smokebox for 
the wood-burning locomotives, but the risks will always 
remain greater than with coal burning engines. . 

A Chicago building of the present style of steel frame 
construction has come safely through a severe fire test 
The nine-story fireproof building of the Chicago Ath 
letic Club caught fire Oct. 31, and the fire was very hot, 
owing to the quantities of barrels and lumber {fp the 
lower floors, while the upper rooms were in the hands 
of the carpenters and plumbers. The following is the 
published statement of an official of the insurance 
patrol: ‘As far as we can see, the building itself is 
all right. The big girders are not bent, the brick floors 
are not broken and nothing has gone up but the slight 
brick partitions and the brick casing around the pillars 
A few unimportant scantlings that held the partitions 
in place are bent and must be replaced. On the whole, 
the building is as sound as ever.’’ The following re- 
marks are credited to Mr. Charles Clark, the superin- 
tendent, who has represented Mr. Cobb, the architect, 
during the construction of the building: “I.never knew 
a building stand fire so well in my life. Of course the 
lumber and stuff inside burnt, and everything being 
unfinished there was nothing to prevent the fire rush- 
ing from the bottom to the top. As to the stone front 
falling to pieces, there is no stone which will stand fire 
and water combined.”’ 





The powder to be used with our heavy guns and small 
arms is still undetermined, says Gen. Flagler, of the 
Ordnance Department, though type guns and carriages 
have been finally adopted, excepting only for the 16-In. 
gun. He says that suitable smokeless powder can be 
obtained for large and small guns, but he belicves it is 
better to wait yet awhile and get the best, and have 
that best an American powder, if possible. 

The Watervliet gun factory will be complete in its 
new equipment in less than two years. It will then 
have an annual capacity of twelve 8-in., fifteen 10-In.. 
fifteen 12-in., and three 16-in, guns. The tests of the 
type guns continue to show a gratifying efficiency. The 
12-in. gun at Sandy Hook has been subjected to press- 
ures running as high as 28 tons per sq. in., and without 
injury. As to accuracy of fire, the following report 
speaks for itself: Range, one mile; vertical deviation 
from center of impact, 0.56 ft.; horizontal deviation. 
0.56 ft. At a range of 3,000 yds., these deviations were 
1 ft. and 1.75 ft. respectively. With the Sin. gun, at 
one mile range, four out of five shots fired struck with- 
in an area of 20 by 21 ins. In a target of eight shots 
at 1% mile range, six shots struck in an area of 1% 
by 4 ft. The 10-in. B. L. rifle shows similar accuracy. 
The 12-in. breech-loading, cast iron gun, tubed with 
steel, has been fired 228 times without corroding the 
bore by powder gases. The 12-in. breech-loading mor- 
tar, cast iron hooped with steel, is found satisfactory. 
and one of them has been fired 450 times without in- 
jury to the mortar. These mortars are made by the 
Builders’ Iron Foundry, of Providence, R. L, and 73 of 
them are under contract. They were designed to throw 
a 630-Ib. shell with a charge of 80 Ibs. of powder." "But 
as the decks of warships are increasing In thicknese, 
another mortar has been deaigned with a 105-Ib. charge 
and 800-lb. shell. Under a 24%-mile range 1,000-Ib sheli« 


can be fired in both the hooped and the all steel mor- 
tars. 





| 
: 
} 
| 
t 
t 
i 
it 
| 
i 


é 


434 


CONVEYOR PLANT AT THE COALING STA- 
TION AT NEW BUFFALO, MICH.: CHI- 
CAGO & WEST MICHIGAN RY. 

The handling of coal at coaling stations for loco- 
motives is a matter of much importance on railways 
having a large traffic, and having to coal many loco- 
motives a day. The application of machinery to 
this work not only facilitates the handling of the 
coal very materially, but also effects a considerable 
reduction in cost, 

We illustrate this week the plant at the coaling 
station of the Chicago & West Michigan Ry. at 
New Buffalo, Mich. About 50 to 75 locomotives 
are coaled daily, requiring the handling of about 
100 tons of coal, and the conveyor plant has a 
capacity of 120 tons per hour. The coal is bitumi- 
nous. In ordinary service the coal is shoveled from 
the cars at the foot of the incline, onto the apron 
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ported at intervals by sprocket wheels or idlers car- 
ried in overhead frames, as shown in the general 
view of the coaling station and the smaller detail 
view of the inclined portion of the conveyor. The 
conveyor is driven by a rope transmission arrange- 
ment, a manilla rope 1% ins. diameter being used. 
This is placed a little distance beyond the end of the 
building, and drives the 36-in. wheel over which 
the chain passes at the end of its course. 

The cost of handling coal at this station, as stated 
by Mr. J. J. McVean, Chief Engineer of the Chicago 
& Western Michigan Ry., is now about 6 cts. to 7 
cts. per ton, while before this plant was put in the 
cost was 12 to 15 cts. per ton. This includes shovel- 
ing from the cars, drop bottom coal cars not being 
used to any extent in the West, as noted in the de- 
scription of the standard coal car of the Chicago & 
Northwestern Ry. in our issue of Aug. 11. With 
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for any place where large quantities of coal have 
to be placed upon locomotives, and that while its 
first cost is almost too expensive for small coaling 
stations, it is an economical arrangement for stations 
where 20 or more locomotives are to be coaled. 
TRACTION ENGINES AND STEAM ROAD 
ROLLERS. 


The use of traction engines for general trans- 
portation on the public highways is very limited 
in this country, as pointed out*in the editorial in 
our issue of Oct. 27, in connection with the paper 
by Mr. Fletcher, in that issue, but these en- 
gines are used to a greater extent in the West- 
ern states than is generally understood. In our 
issue of April 4, 1891, we printed an abstract of a 
paper by Mr. John McLaren, on “Steam on Com- 
mon Roads,” giving details of the engines and of 
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shown on the plin where it falls directly to the 
conveyor, and is carried to the coal pockets. If 
these pockets are full the coal is shoveled into a 
storage bin on the ground, with a capacity of about 
600 tons. This bin is of timber, 130 ft. long, 14 ft. 
3 ins. deep and 24 ft. 4 ins. wide on top, the sides 
sloping inward to a bottom width of 8 ft. Along 
the whole length of the bottom is a conveyor box 
4 ft. wide and 2 ft. deep, covered with loose boards, 
and when the storage supply is to be drawn upon, 
some of these boards are removed, allowing the coal 
to fall into the conveyor box. The conveyor is 
about 9 ft. below the level of the top of the rail 
and from the end of the bin the conveyor rises at an 
angle of about 20° to the coaling shed, 80 ft. distant, 
where it is 26 ft. above the track on which the en- 
gines stand while coaling. Through the building, 
which is 60 ft. long, the conveyor passes above the 
coaling pockets from which the coal is discharged 
into the tenders. The building has ten coaling 
pockets. The pockets and chutes are built to a de- 
sign patented by Mr. F. A. Susemihl, of the engi- 
neering department of the Michigan Central R. R., 
and their construction is very clearly shown in 
the accompanying drawings. There is a gate to each 
two pockets or chutes, and the coal is discharged 
into one or the other according to the position of the 
gate, which is hung to a vertical shaft the top of 
which is bent over to form a lever for moving the 
gate. Bach pocket holds about 5 tons of coal, and 
has a balanced apron, which is pulled down by the 
fireman on the engine. The conveyor consists of a 
chain carrying steel scrapers or blades, which move 
in a steel lined trough. The chain is of the Dodge 
pattern, with links not directly in contact with 
each other, but having malleable iron wearing blocks, 
which prevent wear of the chain itself and can easily 
be renewed. In the carrying direction the blades are 
on the under side of the chain, which passes over a 
wheel at the end of the bin and the end of the 
building, the returning part of the chain being sup- 


European experience with this system of transpor- 
tation, and in the same number discussed eii- 
torially the question of the use of traction engines 
for heavy weight hauling. In commenting upon 
this, Mr. F. Hodgman, of Climax, Mich., stated 
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drop bottom cars it is said the cost would be re- 
duced to about 2 cts. per ton. Coal handling by 
cranes and buckets is said to cost 17 to 20 cts. per 
ton. The plant was put in by the Link Belt Ma- 
chinery Co., of Chicago, and a number of similar 
plants, for handling anthracite, ashes, sand, etc., 
have been erected by this company. Mr. McVean 
states that the plant has worked very successfully 
and that it is the best arrangement he knows of 


(Eng. News, April 18, 1891) that traction engines 
were then in use to a considerable extent in this 
country, being mainly used in the wheat producing 
regions to furnish power for threshing machines. 
They are also used in Canada. Mr. Hodgman’s 
letter continued as follows; 

Nearly every township where wheat is a principa: 
crop has one or more of these engines, which run the 
threshers, and haul them about from place to place. 
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’ ‘They have entirely supplanted horse power for run- 
ning threshing machines. When not in use for thresh- 
ing they go about from place to place, furnishing 
power for various purposes, such as sawing wood, run- 
ning light sawmills, etc. Very little hauling is done 
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much trouble from their frightening horses. That is 
mostly done away with now, as horses have become 
accustomed to them. 


Some particulars of the use of traction engines 
in California for hauling logs and lumber as well 
as for plowing and other farm work were given 
in our issue of May 5, 1892. The engines referred 
to were built by the Daniel Best Agricultural 
Works, of San Leandro, Cal., and are built to 
run at a speed of about three miles an hour, haul 
ing 50 to 75 tons over any ordinarily good road, and 
ascending grades of 5 to 9%. One of these engines 
in regular service made five trips per day, running 
30 miles altogether, and hauling 14,000 to 16,000 
ft. of logs each trip, at a cost 50% less than that 
of hauling by teams. The engines are of 50 HP. 
and cost $4,500, or $90 per HP. The above firm 
has built about 30 of these traction engines, one 
of which has been used for hauling gravel for street 
work at Sacramento, Cal., and another was sent to 
the Sandwich Islands, where it was used for plow- 
ing by day and for running an electric light plant 
by night. The fact that engines can be built to 
work successfully on the class of roads that pre- 
vail in the lumber districts seems to indicate that 
they can be built to run on ordinary highways in 
poor condition, though of course at a slow rate of 
speed. A traction engine for hauling circus cars 
was built some months ago (Eng. News, May 19, 
1892) by the J. I. Case Machine Co., of Racine, 
Wis., builders of engines and farming machinery. 
The boiler was of the locomotive type, with a 
cylinder 8144x10 ins., driving by gearing the two 
rear wheels, which were 5 ft. 6 ins. diameter and 
1 ft. 4 ins. wide. The two front wheels were 4 
ft. diameter and 6 ins. wide, carried upon a swivel- 
ing axle by which the engine was steered. The 
weight of this engine was seven tons. A “combina- 
tion” traction engine, which besides hauling can 
furnish power for pile driving, sawing wood, crush- 
ing stone, etc., like a portable or stationary engine, 
has recently been built by the Santa Cruz Engine 
& Boiler Works, of Santa Cruz, Cal. It has but 
one cylinder, and the driving wheels are 6 ft. 
diameter, with a face 14 ins. wide. "It weighs 5% 
tons and is said to be capable of hauling 12 to 15 
tons at a speed of three miles per hour, or to run 
light at a speed of five to six miles per hour. These 
notes will serve to show that the use of traction 
engines has been found to be entirely practicable 
under severe conditions and service. The engines 
are principally intended for heavy work at slow 
speeds, but on better roads higher speeds could 
be attained, and Mr. McLaren’s paper, above men- 
tioned, referred to high speed engines for passen- 
ger traffic which have been successfully employed 
in France and India. 

Steam road rollers may be classed with traction 
engines. They are largely used in this country, 
and are mainly similar in pattern to the ordinary 
type of portable and traction engines, having the 
cylinder mounted on a loco-tubular boiler. The 
following makes of steam rollers belong to this 
type: the Aveling & Porter roller, one of which 
fitted with compound engines, was illustrated in 
our issue of July 14, 1892; the Springfield 
roller, made by the O. S. Kelly Co., of 
Springfield, O., which was illustrated in 
our issue of Nov. 21, 1891, and the Har- 
risburg roller, made by the Harrisburg Foundry 
& Machine Works, Harrisburg, Pa. We have 
seen in London an Aveling & Porter steam roller 
used to haul a heavy “picker” for breaking up the 
old macadam paving on the Thames Embankment 
previous to laying a fresh top layer of macadam. 
The “picker” was a heavy iron block carried on 
small wheels and fitted with three knives, inclined 
forward, which cut furrows in the surface of the 
roadway to form a bond for the new paving ma- 
terial. For rolling new asphalt pavements, how- 
ever, a lighter type of roller, of the Lindeloff pat- 
tern, with vertical boiler and cylinders, as illus- 
trated in our issue of Aug. 9, 1879, is used in New 
York and Brooklyn. It is made exclusively by the 
Pioneer Iron Works, of Brooklyn, N. Y. 

An American trade directory gives a list of 40 
makers of traction engines, five of whom make 
straw burning engines, but the list is not com- 
plete. The same directory gives four makers of 
steam road rollers, but this list is also incomplete. 
It may be estimated that there are in this country 
between five and ten makers of steam road rollers, 








ASS 


and between 40 and 50 makers of traction engines, 
many of whom are makers of general agricultural 
machinery and implements. 

The work performed by road locomotives and 
horses, on roads either bad or of a very ordinary 
character, was contrasted in an official report 
which was issued by the Russian Government 
shortly after the Turco-Russian war. Thirteen 
traction engines of various makes were used in 
carrying ammunition and transporting cannon and 
other material at a number of points during that 
campaign. In the case of two road engines, work- 
ing at Portables on the Franteshti-Zimnitz 
line, a detailed account was kept of their 
service and cost as compared with horses. 
One of these engines was at work for 
eight months and the other for two months. 
It was estimated that twelve of the en 
gines, used for less than two years, not only com- 
pletely reimbursed the purchase money and cost 
of maintenance, but also brought in a profit of over 
$5,300, as compared with the contractor's bids for 
similar work with horses. This resulted in spite 
of the fact that only some of the engines were used, 
and these only at short and irregular ‘periods 
Col. Demianovitch, who made the report stated 
that ordinary smiths made better drivers than men 
accustomed to railway locomotives, because the 
latter attempted to go too fast in spite of all or- 
ders. The report particularly commended this class 
of engine fitted with a crane at the front end, both 
for its ease in turning and general handiness in 
service, and for its ability to lift heavy loads with 
its crane. Col. Demianovitch stated that the Ave 
ling & Porter engine with crane, of the pattern 
above referred to, could round sharp curves with 
out slipping and could turn in a distance but little 
exceeding its own weight. The engine was intend- 
ed for general hauling purposes, and the crane, had 
a hoisting capacity of five tons and could be turned 
through a complete semicircle. With a light load 
of 11,000 to 15,000 Ibs., the engine traveled at a 
speed of 4 to 4% miles per hour. On macadam and 
good roads the engine easily pulled a load of 90,- 
250 Ibs., or about five times its own weight, with 
only half its ordinary pressure, and at a speed of 
3.3 to 4 miles per hour. On country roads, a load 
not exceeding 1% times fhe weight of the engine 
could be hauled. He found that the engine could 
ascend any grade accessible to ordinary carts, and 
with even greater facility than the carts. This 
engine, much improved in detail, was awarded 
a first prize gold medal at the Paris Exposition of 
1889, and was illustrated in our issue of June 28, 
1890. The use of traction engines fitted with 
cranes is referred to by Mr. Fletcher in his paper 
in another column, 

The legal restrictions and regulations as to the 
use of traction engines on highways are very strin- 
gent in England, many old laws being stili in force 
which are very harassing, but we learn from Mr. 
Fletcher that the question of securing the revision 
of the laws relating to this matter is under con- 
sideration by the Agricultural Engineers’ Asso- 
ciation, and that it is hoped to have them revised. 
On the other hand, Mr. John McLaren, member of 
the firm of J. & H. McLaren, which is one of the 
largest manufacturers of this class of machinery 
in England, and who is the author of the work on 
“Steam Locomotion on Common Roads,” of which 
an abstract was published in our issue of April 4, 
1891, has stated that while the present restrictions 
on this means of transportation are both hard and 
illiberal, he has come to the deliberate conclusion 
that life is too short to endeavor to get the laws 
amended. In spite of these drawbacks, too, there 
is a sufficient demand for the engines for Great 
Britain and the British colonies to keep his firm 
well employed, and under these circumstances 
there is of course no great inducement to devote 
time and trouble to securing the amendment of 
laws in a country like England, where al) legal! 
matters progress very slowly. 


It is also reported that English builders of trac- 
tion engines do not intend to exhibit largely at the 
World’s Columbian Exposition, at Chicago, and 
Mr. Fletcher himself thinks that fhere will be 
few English engines exhibited. The protective 
tariffs of the United States make it practically im- 
possible, it is said, for these firms to do business 
here, and there is consequently no inducemant to 
incur heavy expense in sending their productions 
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for exhibition. In view of the importance of the 
highway question, and the attention now being paid 
to highway improvement, it is to be hoped that 
American builders of traction engines will make 
a large and good exhibit of these machines for 
different classes of service. 


THE SARGENT SMOKE PREVENTING AP- 
PARATUS. 


The question of preventing the emoke nuisance 
by adopting means to insure more perfect combus- 
tion of the fuel and gases has been discussed, and 
apparatus for this purpose illustrated, in our col- 
umus (Eng. News, April 4, Sept. 19 and Dec. 19, 

i 30" » 
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is that invented by Mr. John Sargent, inventor of 
the Sargent time lock, and manufactured by Sar- 
gent & Greenleaf, of Rochester, N. Y. 

After the investigation and trial of various 
smoke consuming appliances, Mr. Sargent came to 
the conclusion that automatic control of a steam 
jet in conjunction with the introduction of an 
adequate volume of air, at the proper time, is the 
best means of effecting the desired end. An in- 
genious application of the principle of the time 
lock has been made by which the act of opening 
the furnace door for the purpose of supplying fresh 
fuel, winds a clock train set to run down in a 
given period of time, opens an air inlet and also 
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to vary in summer and winter and from day to 
day or whenever there is any considerable varia- 
tion in the demand for steam with its consequent 
demand for heavier firing. The apparatus may be 
attached in a few hours to any steam setting, with- 
out interference with its regular and continuous 
use. It is said to be durable and to require no 
more attention than any other fitting to the boiler 
or furnace. It is moderate in first cost and it is 
claimed that its use in the majority of cases will 
lead to an economy of fuel sufficient to pay for it 
in a short time. 

Dry steam is conveyed from the top of the boiler 
and injected into the firebox through properly ar- 
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1891; Feb. 27, March 26, June 30 and July 14 and 
21, 1892). The general principle is that of the 
injection of steam and air into the firebox, and one 
system in which this principle is used, and which 
is said to have given excellent results in service, 


the valve controling the admission of steam. The 
running down of the clockwork shuts the air in- 
let, together with the steam valve. The length of 
time for the clock to run is determined by the 
average firing of the furnace, and may be made 


ranged jets with a special form of tip placed above 
the level of the fire door. In ordinary cases two 
tips ‘will give the best results, although in some 
special cdsés a single jet will be sufficient, while 


in others, three or more may be’ used. The tip is 
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so constructed as to distribute a thin sheet of 
steam moving with high velocity throughout the en- 
tire upper portion of the firebox. The steam jets 
enter the firebox above the air inlet, which is 
over the top of the fire doors, so that the current 
of air is carried into the furnace in a solid column, 
which, for a considerable portion of its .journey 
from the boiler front to the bridge wall is mostly 
confined between the sheet of steam above it, and 
the live fire beneath. The entering air current 
quickly reaches the temperature of the incandes- 
cent coal beneath, so that by the time the current 
reaches the vicinity of the bridge wall it is in 
proper condition to produce, in conjunction with the 
steam, a complete combustion. 

From tests made at Kimball’s tobacco factory in 
June it appears that 2,433 Ibs. of coal when burned 
with this apparatus in use supplied the fire 40 
minutes longer than when the same quantity was 
burned without it, while 2,777 more lbs. of water 
were evaporated with this amount of coal when the 
apparatus was in use, and at the same time the 
steam pressure maintained 2 Ibs. higher than when 
the apparatus was not in use. The gain in water 
evaporated per pound of coal burned when the ap- 
paratus was in use, was 8.88—7.33 = 1.55 lbs. The 
following is an extract from a report made by 
Mr. George W. Rafter, M. Am. Soc. C. E., after 
tests made in October, 1892, at Sargent & Green- 
leaf’s lock factory. 


The steam boiler is an ordinary horizontal tube boiler, 
5 ft. in diameter and 13 ft. in length, with 76 flues each 
3 ins, internal diameter. The heating surface is about 
1,020 sq. ft., while the grate area is about 25 sq. ft.. 
giving a ratio of grate surface to heating surface of 
nearly 41 to 1. The coal used was Reynoldsyille “run 
of the mine.’’ The height of chimney is about 60 ft., 
with 4 sq. ft. area of flue. The feed water first passes 
through an Otis heater which receives the exhaust from 
the engine, after which it flows through pipes laid in 
the sides of the furnace before actually passing into 
the boiler at the flue line. The temperature of 192° 
as recorded in the table was taken after the feed water 
had passed through the heater and just before its 
delivery to the pipes in sides of furnace. 

During Wednesday, Oct. 5, when the smoke preventer 
was not in operation, large quantities of smoke issued 
from the chimney for from three to five minutes after 
each firing, while during Thursday and Friday, Oct. 6 
and 7, with the appliance in operation, the smoke was 
reduced to a mere nothing—none appearing except for 
a few moments at the time of firing. The difference 
in the labor of firing was also very noticeable. With- 
out the smoke preventing apparatus the fire required 
considerably more attention, in order to keep the boiler 
pressure up to 80 Ibs. Indeed during the morning of 
Wednesday, Oct. 5, It was found to be impossible to 
keep the steam pressure up without the assistance of a 
blower, the use of which has been discontinued since 
the steam jet was put in operation on this boiler.. This 
was probably due to the large demand for steam for 
heating the building. In the afternoon, however, with 
less demand for steam the plant was operated with- 
out the blower, although the labor of attending to the 
fire was greater than on the following days when the 
steam jet was used. On Wednesday the demand for 
steam during the first two or three hours of the day 
was about the same as on Thursday, nevertheless, with 
the steam jet in use under automatic control, no diffi- 
culty at all was experienced in keeping steam pressure 
up to, and even somewhat above, 80 lbs. The more im- 
portant results of the tests are indicated in the fol- 
lowing table: 


Appliance 
not op- Appliance 
erated. in —— 
Oct.5 Oct. Oct. 7. 
Ibs. Ibs. Ibs. 


Coal burned in 10 hrs........ 2.572 2,441 2,316 
Water evap’d in 10 hrs....... 20.430 22,311 21,312 
Water evap’d per Ib. of coal... 7.94 9.14 9.20 
Average boiler pressure....... 82.4 83.5 
Temp. of feed water........... 192° 192° 192° 
Temp. of air in boiler room.... 90° 79° 81° 


Referring to the table it appears that on Oct. 6, with 
the smoke preventer in use the amount of coal con- 
sumed was 131 Ibs. less than on the previous day; while 
on Oct. 7, the decrease in coal consumption was 256 
lbs. The water evaporation was, however, greater on 
both days when the apparatus was used than when it 
was not. Taking the increase in evaporation per pound 
of coal consumed we find that for the days when the 
apparatus was in use the increase amounted to 120 Ibs. 
of water per lb. of coal on Thursday, and 1.26 Ibs. on 


The amount of steam actually passed into the furnace 
in order to produce the foregoing results amounted to 
about 600 Ibs. for the 10 hours’ run, as determined by 
computation from formula for discharge of steam 
through jets of the known size and for the time actually 





in use. It may be of interest to note that, had the 
steam jet been allowed to run continuously, as is us- 
ually the case when such jets are operated for this pur- 
pose, without automatic control, the amount of steam 
discharged into the furnace would have been at least 
2,400 lbs. for the 10 hours’ run. Without going elab- 
orately into this part of the subject it will be sufficient 
to remark that the difference of 1,800 pounds of steam 
represents in this case the saving in use of steam by 
reason of automatic control. 

Again, the use of the 600 Ibs. of steam in the manner 
indicated led to such intensification of the combustion 
process, as to not only prevent the fermation of any 
objectionable smoke but further increased the net use- 
ful effect of the fuel over 10%. There seems to be no 
reason therefore why you are not justified in claiming 
for the steam jet system as used at the lock factory 


not only successful smoke prevention but some saving 
in fuel as well. 


ENGINEERING SCHOOLS OF THE UNITED 
STATES. 
XXXL 
This brings us to a tabulation of the birthplaces 
of members shown in Table XXX., which we were 
able to supplement also by Table XXXL, showing 
the nationality of the parents of the members, or, 
in other words, their real racial nationality, in- 


This table may be said to represent the racial 
elements which are, so to speak, native to the 
bloed, i. e., which are either native-born or ont of 
the original racial stocks from which the English 
speaking race was formed. The remaining 1.2 

also (or only 8 members) are for the most part 


French or Russian. As such, this table 
again illustrates for the profession of engi 
neering a truth to which we have = often 


ealled attention and which is but little 
appreciated even at home, while foreigners 
usually ignore it altogether. In spite of 
the enormous emigration which has been pouring 
into this country for the last 40 years, the percent 
age of really foreign elements is as yet insignili* 
eant even in the whole population, still more in 
the higher employments, while the percentage of 
elements foreign to the blood is vastiy smaller 
yet, and too trifling to consider. Under this latter 
head we should include chiefly the Italian and 
Slavic immigration, a considerable fraction of 
which makes excellent citizens, while a much lar 
ger number come to this country only to get means 
to end their lives at home on, and leave no descen 
dants behind them. Nevertheless, this undesirable 
fraction of immigration from all countries should 
be checked; but there is no need of being alarmed 


TABLE XX X.—Birthplaces of Members of the American Society of Civil Engineers (668 out of a total of 1.1%) 
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TABLE XX XI.—Nationality of the parents of Members 
of the American Society of Civil Engineers. 








3 b ¢ 

> : ° & a : 

2 b 3 « 84 -. 8 = = 
rr pea aisiet: a 3 7 

= $6 $¢#0#€8 38 ° 
a&- 2 < é g& go ERs 3 eo 
1907-4. 322 %........ 4%1 %1 ® 78.7 
1870-74. 5 44% nf hs... > ---- $5 80.9 
1975-79. 5 511% 1 46 1 1% 1% & 6 79.1 
ee Hae we ead ae 
1885-89. 51871410 414 9 
eee: Stor” ess 2 MM... i, me... 137 78.2 
Total.. 524 335415 16451 3 9% 9 6% 688 79.3 


P.c.... 79.3 5.1 2.3 2.5 7.70.41.4 1.3 .... 100.0 .... 


In compiling this table the (comparatively very few) 
cases in which the parents of a member were of a 
different nationality were met by classifying the mem- 
ber as half of one nationality and half of another, hence 
the fractions. 

Practically all those shown by this table to be native- 
born of native parents, nearly 80% of the whole, are 
Americans by many generations of descent, the reason 
being that prior to 40 or 50 years ago the emigration to 
this country was insignificant. A surprisingly large pro- 
portion of these members, upward of 150 in all, took the 
pains to say 80. 
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dependently of whether they chanced to be born on 
this side of the water or the other. The iatter 
table is perhaps the most interesting. The two 
taken together show that of these 668 embers re- 
porting (of whom a good many are Canadian engi- 
neers) there are: 


Born in U. 8. of American parentage.... 524 or 73.3% 
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about it, as if its specially bad qualities were 
likely to make any permanent impress upon our 
people. 

By comparing the total of foreign-born members 
(79) with the number of graduates from foreign 
engineering schools given in Table XXVIT. (45), it 
will be seen that the former far more than ac- 
counts for the number of engineers educated 
abroad; in other words there is absolutely no 
tendency even among students of foreign parent- 
age, to go abroad for their engineering education. 
A good many, both natives and foreign-born 
(though a small percentage), take a post-graduate 
course abroad, but other than scholastic motives 
lead to that, and all post-graduate courses we have 
uniformly neglected in these records. It is quite cer- 
tain that from now on no well informed man will 
ever go to a foreign engineering school with the 
idea that he can thereby get a better or more thor- 
ough education for a practical professional career 
than at home. It may or may not be a little more 
professional in the abstract; but in. the practical 
work of training the qualities of mind which make 
the engineer, there is no reasonable room for 
doubt that our American engineering schools lead 

‘the world. 

A curious proof of this ix the insignificant pro- 
portion of Germans among the members of the Am. 
Soc. C. E. It is well known that the country is 
flooded with university-bred German draftsmen and 
assistant engineers. They are a trusted and most 
useful element in every considerable office and 
corps. There is no prejudice in their way in any 
part of the country. On the contrary, they do 
eertain lines of work better than any other na- 
tionality and are sought for as assistants. They 
learn the language easily. They get very low pay 
at home and emigrate in large numbers. But 
where are they in the ranks of successful engineers 
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who have enjoyed “responsible charge?’ Nowhere! 
Of Swedes, Norwegians, Danes and Germans to- 
gether there are only 29 members out of the 668 
reporting or 4.3%, of which about 17 only. or 214%, 
are Germans! 

“We say not this to ery them down;” quite the 
contrary; but the fact deserves chronicle. A par- 
tial explanation may be that the German-speaking 
races have not as great aptitude for (practical) 
engineering as the English-speaking. History in- 
dicates that they have not; but another partial 
explanation may be defects of their engineering 
schools, which may tend to crush out executive 
and originating faculties and make their students 
mere mathematical machines. 

The Irish in comparison have a much more credi- 
table record, though their percentage (1.7) seems 
iow. It is rather larger in proportion to the num- 
bers to draw from than that of any other foreign 
nationality, even English or Canadian; and con- 
sidering that there is only one apology for an engi- 
neering school in Ireland is far from bad. The 
English and Scotch make the most surprising 
small showing. Considering how their engineers 
swarm in the colonies it is surprising that there 
are not more among the successful men here. They 
have a perfectly fair field here; after a few years’ 
residence few know them from Americans; but 
they have “no favor,” as probably they do in the 
colonies. 

As between the several states and sections of the 
United States the showing is somewhat surprising. 
It is to be remembered that the Am. Soc. C. E. 
membership represents only the engineers who be- 
gan practice or study some 10 or more years ago, 
and is still semi-local in having a somewhat larger 
proportionate representation from the East than 
from the West. Still, it is a striking fact that, as 
shown by the last line of Table XXTIX., not less 
than 31.9% of its members were born in the New 
England states (more than half of these from 
Massachusetts alone), while no less than 73.4% 
were born in the 10 New England or Middle states; 
the other 32 Southern and Western states having 
contributed only 26.6% all told. Future events are 
likely to change greatly these percentages, but they 
would hardly appear to be due to “local attrae- 
tion” to any large extent. It is not clear why the 
Massachusetts or Pennsylvania engineer, not liv- 
ing in New York, has any greater inducement to 
join the Am. Soc. C. E. than one in the west or 
south, and the relative percentage for New En- 
gland, New York and Pennsylvania indicates that 
not more than a quarter of the percentage for New 
York at most, or about 5% of the total, is due to 
the influence of “local attraction.’ 


POLYTECHNIC COLLEGE OF PENNSYLVANIA. 

Sir; I send you the following bit of information, which 
it seems to me should be in your possession, to make 
your account of the engineering schools in this country 
complete, 

The “Polytechnic College of the State of Pennsyl- 
vania’’ was chartered in 1853, and from that time until 
some years after the close of the Civil War, nearly all 
the instruction in engineering, outside of West Point, 
was furnished by this institution or by the R. P. I. of 
Troy. For over two decades after its organization it 
grew steadily in favor, and its patrons came not only 
from our own country, but from sister republics in 
Central and South Amerfca, and from Mexico and the 
West Indies; graduating sometimes as many as 25. The 
attendance began to decline in the '70s, when a number 
of other technical schools were started, and a few years 
ago its doors were closed. On some of the great rail- 
ways from the city of New York, a considerable number 
of the graduates of this school are engaged in some 
capacity or another, and not a few of these are occu- 
pying positions of great honor and responsibility, as 
one might properly infer from your Table XXVIL 

You are not correct in suspecting that it had any con- 
nection with the University of Pennsylvania. The ma- 
jority of the graduates of the Polytechnic College had 
received their degree before the University conferred 
any in Engineering. Yours truly, 

Dan. Carhart, of the Class of ’59. 

Allegheny, Pa., Oct. 24, 1892, 

THAYER SCHOOL OF ENGINEERING. 

Prof. R. Fletcher calls our attention to the fact that 
the omission of Thayer School (No. 28) from our Table 
XXVIL, giving the number of graduates from each 
engineering school (among 668 members reporting) who 
were members of the American Society of Civil En- 
gineers, may lead to misconception, and sends us a 
list of 7 such members. The omission was due only 
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to the fact that most of the members reporting speci- 
fied simply ‘‘Dartmouth’’ and as the Thayer School is, 
to a large extent, a mere post-graduate school for the 
Chandler Scientific Department, and as we are taking 
no account of any of the post-graduate courses, it 
seemed fairer to omit the Thayer School altogether 
from this particular table. 


UNIVERSITY OF ILLINOIS. 


Sir: I desire to call your attention to two errors re- 
lating to this university in your article on engineering 
schools. 

In Table XIX., page 210, the requirements for ad- 
mission to the University of Illinois should include 
English Literature, Physiology and Rhetoric. of 
course, the total would then be 11 instead of 8. 

In Table XXIL and XXIII, page 268, the division 
of time for the civil engineering courses should be as 
follows: 

Per 


Kind of work. Exercises. Weeks. cent. 
Recitation and lectures............. 1,750 92 64 
Laboratory and drawing room 461 26 18 
Field and shop 26 18 


144 100 


* The unit of the first column is a class exercise, two to 
three hours in the laboratory, drawing room, field, or 
shop being considered as an equivalent of one hour in 
the recitation or lecture room. The total represents the 
minimum requirement for graduation. 

I do not know from what source you derived the data 
for the tables, but if it was furnished by an officer of 
the University, it must have been under a misappre- 


hension of your classification or terms. 
Ira O. Baker, 


Prof. C. E., Univ. Ill. 
Champaign, Tl., Oct. 10, 1892. 


(The figures given were a literal abstract from 
those formerly returned to us. The proper cor- 
rections will be made according to the above more 
correct figures.—Ed.) 


UNIFORM PRACTICE IN PILE DRIVING. 
III. 

Mr. John C. Trautwine, Jr., after briefly com- 
menting on the inherent difficulty of securing any 
precise formula of general application, presented 
the following discussion, an exceedingly valuable 
feature of which was a big list of actual records 
of the bearing power of piles: 

The weight of ram and the height of fall may indeed 
be determined with reasonable exactness, and the prod- 
uct of these gives us, no.doubt, quite approximately, 
the energy stored in the ram at the instant when it 
comes into contact with the head of the pile; but in es- 
timating how much of this energy is utilized in driving 
the pile, we are obliged to remember that the mass of 
the pile has yet to be set in motion; that the direction 
of the blow can seldom be more than approximately in 
line with the axis of the pile; that the vibration of the 
pile under the blow will vary with the length of the 
pile projecting from the ground; that according to cir- 
cumstances this vibration may facilitate or impede the 
driving, and that to an unknown extent; that the pile, 
even at its best estate, is more or less compressible, 
and that the head must become more or less crippled 
by the blows delivered upon it, thus further increasing 
and rendering still more uncertain the amount of the 
useless consumption of energy in the delivery of the 
blow. 

But perhaps the most serious difficulty is encountered 
when we come to deduce the supporting power from the 
estimated effective energy of the blow, dividing the 
latter by a quantity containing the penetration a set 
per blow, as is done in all the formulas embraced in 
the present discussion. As observed by Mr. Rudolph 
Hering,* ‘‘the only method which can be depended on 
in caiculating the sustaining power of piles held by 
friction, is the experimental one which introduces the 
actual distance (s) which a pile sinks under the last 
blow.”’ And yet this very factor, the absence of which 
would render these formulas irrational and without 
which they would fall to the ground, constitutes at 
the same time, perhaps, their weakest point, especially 
in formulas which, like Major Sanders’, have not a 
second additive quantity in the divisor. The penetra- 
tion, as compared with the height of fall of the ram, 
is in most cases very small. The circumstances of 
actual practice seldom permit an accurate measure- 
ment, even of the apparent penetration, which again 
is always complicated to a considerable and uncertain 
extent by the compressibijity of the pile and of the 
soil, and by the brooming of the head of the pile. And 
yet a very small error in the measurement or estima- 
tion of the penetration evidently causes a wide diver- 
gence in the results given by any formula in which this 
factor performs a. prominent part. 

Finally, we are almost entirely without experimental 
we piles."’ Published by Engineering News, 
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knowledge of the subject. All of the results I have 
been able to obtain in which the ultimate load is given 
or from which it may be inferred, are embraced in 
the handful mentioned below, and some of these (as 
explained in place) are of an exceedingly doubtful char- 
acter, 

But, the uncertainties of the case do not cease with 
the driving of the pile. Vibrations due to the load itseif 
or to those upon neighboring structures, the lubricating 
effect of infiltrating streams of water, the reduction 
of pressure by the dredging away of material from ad 
joining works; these, and perhaps other causes, may 
operate to reduce the frictional resistance of the pile. 

The author has earned the thanks of the profession 
by endeavoring to reduce the element of uncertainty at- 
tending pile-driving operations. He has done this by 
selecting that one of the existing forumlas 

b= 2h 
( a | 
which most commends itself to him by its simplicity 
and by its conformity to known principles, and has 
modified it by changing its divisor (s +1), substituting 
first the expression s+ 0.3, and finally the expression 
s+0.1+n+n’, in which n= half the square root of 
the penetrations under a standard blow of 40,000 ft.- 
lbs., and n’ serves the purpose of an additional factor 
of safety and varies from 0.1 to 1 according to the duty 
to be performed by the structure. 

The five formulas discussed by Mr. Crowell may be 

written thus:* 


Sanders:** L = i 


I2wh, 
l2wh,., 
s+l 


Crowell (a): L = } at 
s+ 0.3 


Crowell (b): L = 3 


Wellington: L = jf 


a 
s+01+3 40,000 
* 8 a +n 

. wh 
s _ 
Trautwine: L = (} to ?,) 50w_Vb 
BS s+1 
in which, as in Mr. Crowell’s paper, 

L =the safe load on one pile;* 

w=the weight of the ram;* 

h =the height of the fall in feet;*** 

8 == the penetration per blow under the final blows, 

in inches ;*** 

n’ =a term varying from 0.1 to 1. 

As thus written, the numerical fractional coefficient 
is the factor of safety, and the other factor is the ex- 
treme load R on one pile. 

It will be noticed that there is a certain similarity of 
form existing between all of these formulas. All have 
in the numerator the product of the weight w of the 
ram by a function of the height h of fall, and in all 
but ours this function is the fall h itself. They thus 
agree in deducing, more or less directly, the work done 
from the energy stored in the ram, without making 
any definite provision for the inertia of the pile; re- 
sembling in this the simplest possible rational formula: 


12wh 
8 , 


in which R is the resistance (assumed to be constant) 
of the earth to the penetration of the pile; in other 
words, the extreme load of the pile. 

Like this very simple formula, also, all of those dis- 
cussed contain in their denominators the penetra- 
tion, s, of the pile under the last blow, or, as it is often 
put, the penetration per blow under the last few blows; 
but, in all except that of Major Sanders, the denomin- 
ator contains a second term to be added to the penetra- 
tion, and in Mr. Wellington’s formula and our own 
this added term is simply 1 in. 

Mr. Crowell refers to the use, in our formula, of tlie 
cube root of the fall as being theoretically illogical and 
practically inconvenient. Inconvenient it certainly is, 
as compared with the use of the fall itself. but I do not 
see that it is ‘‘theoretically illogical.’”’ On the contrary, 
so long as increase of height fall beyond moderate 
limits is found to be attended by increased losses of 
energy, it must be theoretically logical to make allow- 
ance for them, and the simplest if not the most rational 
way of doing this would seem to be, to represent the 
energy of the blow as varying with some power of the 
fall lower than the first. 

Other things being equal, a high fall seems to cause 
a greater waste of energy in damaging the pile, and, 
as Mr. Wellington has pointed out, in rebounding of the 
ram, besides allowing a longer time for the material 
around the pile to re-compact itself. 

McAlpine’s experience at Brooklyn led him to believe 
that the supporting power of a pile varies as the square 


R= 


It is given 
the Franklin 


unit, 
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It can readily be shown that the large coefficient (0) 
necessitated by our use of the cube root gives excessive 
loads in cases of very low fall, such as-may perhaps 
occur at times with the Nasmyth steam-hammer pile 


driver. Thus, for a fall of only 1 ft. ovr 50 th 
becomes 50h, and may thus give a load even mucl 
greater than 

l2wh 


(see Fig. 2). For a 2,000-ib. hammer falling 1 ft., and 
producing 1.5 ins, penetration, our rule gives 40,000 
Ibs. as the extreme load, whereas the greatest theoret 
ical extreme load) 
l2wh- 
~ 

is only 16,000 Ibs. It may be proper to consider, how 
ever, that such cases hardly come within the actual 
probabilities of pile-driving, and these alone our formula 
was intended to cover. Indeed, I have no doubt it 
was constructed by its author as a rule of thumb by 
making it fit such experimental cases as came within 
his observation, and it is safe to assume that none like 
the one supposed were encountered by him. 

Whatever may be thought of Mr. Wellington's demon- 
stration of the correctness of the additive term 1 in 
the divisor of his formula and in that of ours, the 
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(BE = 1 in., and B’D —3.0B’) are deduced from his 
observation of the behavior of piles, and from his ex- 
periments and study as to the laws of friction, and in 
the absence of this I am inclined rather to indorse his 
admission that the adoption of these values “is pure 
assumption, in the sense that we can never know ex 
perimentally, or at least, do not now know, just how 
this is." 

Hence, I cannot join in Mr. Wellington's objection to 
Mr. Crowell’s innovation in “‘tampering with the con 
stant 1, and making it a variable.” On the coutrary 
it seems to me altovether probable that this term may, 
in fact, vary greatly (perhaps as much as from 0 to 2. 
3 or 4 ins., or even more) with differences in the char 
acter of the soil and of the pile, or in the weight of 
ram and height of fall, and should, therefore, be made 
to appear as a variable in the formula. Indeed, if we 
had at command a sufficient assortment of reliable ex 
perimental data, I think we might be able, by mod 
ifying this term, to produce a more nearly serviceable 
formula than any yet presented. Mr. Crowell's pro 
posed innovation, therefore, so far from being an un 
pardonable sin, seems to me to be an effort in the right 
direction, although a comparison of his results with 
the few experimental data at hand seems to indicate 
that hé has not yet hit upon just the happiest combina 
tion. 
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omission in Sanders’ formula of any such term must, I 
think, be regarded as a fatal defect, for it makes that 
formula give excessive loads for very small penetration, 
and infinite loads in cases where no penetration can be 
detected, and this no matter how light the ram or how 
low the fall. This, of course, is theoretically correct. 
A pile which undergoes absolutely no set under a blow 
from a falling feather will theoretically support the 
universe, but a formula which would make it do so in 
practice. is hardly applicable to cases of very small 
penetration. It is but just to Major Sanders to note 
that in proposing this formula he limits its application 
to cases where the pile ‘“‘meets such an uniform resist- 
ance as is indicated by slight and nearly equal pen- 
etrations for several successive blows of the rim.’’ 
This rules out cases where the observed penetration is 
0, but still admits those where the penetration is very 
small and where the safe load by the formula is there- 
fore excessively great, as indicated in Fig. 1 herewith. 

It has always been my impression that the “1 in 
the divisor of our formula was simply an empirical term 
used by the author to avoid the difficulty just referred 
to, and that he arrived at its value by trial witb re- 
corded cases.* Mr. Wellington's claim that it can be 
shown to be logically correct and a necessary factor 
in any rational formula, was, therefore, an agreenble 
surprise to me, and I have reac’ with much interest 
his argument in the premises. 

But, although I am naturally willing to be persuaded 
of the soundness of this position, I am obliged to con- 
fess that the perusal has not resulted in that firmness 
of conviction which could have been desired. It seems 
perfectly reasonable to assume that there is, as Mr. 
Wellington claims, an excess of resistance at the be- 
ginning of penetration; but we are not shown how the 
values of B’D and B’E in Mr. Wellington’s Fig. 1 
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It appears to me also, in view of “the excess in the 
coefficient of static friction, or of friction at very low 
velocities over that at relatively high velocities,’’ that 
Mr. Wellington’s diagram should show an increase of 
resistance toward the end of the penetration, where 
the pile is being brought to rest, and where, conse- 
quently, the velocity is rapidly decreasing. This final 
excess of resistance, would, no doubt, be less than the 
initial one (B’ED); but, such as it may be, it would 
seem sufficient to render us cautious in accepting im- 
plicitly an argument based upon the diagram without 
mS 

Mr. Crowell, in his first suggested modification of 
Mr. Wellington’s formula, proposes substituting 0.3 in 
place of 1.0 in the divisor. That this is an unfortunate 
deviation ‘in the direction of Major Sanders’ omission 
of any additive term, is indicated by my Fig. 1, where 
the curve representing this form of Mr. Crowell’s formu- 
la is seen to mount very rapidly as the penetration 
becomes less than, say, 1 inch. Mr. Crowell’s final 
formula, in which this term becomes 


O1+% A/* 10,00 
wh 


suffers even more severely from this defect, for the 
additive term here diminishes with the penetration. 
While w+ may not unquestioningly accept Mr. Welling- 
ton’s argument in behalf of the constant value “1” for 


* In presenting his formula, he remarked: “Although 
this is all wretchedly empirical, it certainly appears 
to accord modefately well with such facts as we have 
been able to obtain. Like other rules of this kind, how- 
ever, it should be used with caution; and with a wide 

in important cases.”’ 

*Inasmuch as term n’ of Mr. Crowell’s final formu- 

factor of safety, and varies 
according to an arbitrary scale, with the use to which 
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this term, these considerations certainly indicate that 
it Is, at ledst, safer than Mr. Crowell’s proposed mod 
ifications. 

I am inclined to question the propriety of allowing 
the factor n to be determined by means of a standard 
blow of 40,000 ft.-lbs., as In Mr. Crowell's formula 
without restriction as to weight of ram or height of 
fall. It sometimes happens that a pile refuses under 
a light ram with high fall, but nioves satisfactorily 
with a heavy ram and low fall, and sometimes the re 
verse of this obtains, perhaps, chiefly in cases where a 
hard and shallow stratum is encountered 

It will be noticed that in all the formulas, except 
Mr. Crowell’s (b) and our own, the value of the factor 
of safety is fixed. In ours “not more than one-half 
the extreme load” is to be taken “for piles thoroughly 
driven in firm soils, nor more than one-sixth when in 
river mud or marsh"; while, if there is liability to 
tremors, only one-fourth and one-twelfth of the ex 
treme load are to be taken respectively. Mr. Crowell 
has undertaken to provide, in addition to his fixed 
factor of safety of one-sixth, a sliding scale for the 
term n’ in the divisor of his formula, whereby that 
term is given a series of fourteen different values, de 
pending upon the service for which the superstructure 
is to be used and upon the exposure to which it is to 
be subjected. 

In view of the great diversity of the conditions un 
der which piles are driven and of those under which 
they are subsequently employed, I cannot but think 
it better to have an elastic factor of safety rather 
than one which remains the same whether the super 
structure is to be on the one hand a lumber yard or a 
mausoleum, or, on the other hand, a trestle or a draw 
span to be used by trains of all deseriptions 

It would appear, therefore, most desirable to provide 
a series of factors for safety, arranged, like Mr. Crow 
ell's, to suit the various conditions of service; but, until 
the experimental data at our command become vastly 
more numerous and more reliable than they now are 
any such table must, as already intimated, be taken 
like the “‘L"’ in the divisors of Mr. Wellington's formula 
and of our own, as a “pure assumption.” In the pres 
ent state of our ignorance, much must be left to the 
judgment of the engineer, and he may weil be thankful 
if we succeed in concocting a rule of thumb which gives 
results bearing some sort of proportion to the probable 
extreme load, ieaving it to him to decide what portion 
of this load he will take his chances with 

Comparing, then, the Trautwine formula as it ap 
peared in the first and later editions, we find that in 
the former we have : Extreme load in pounds 


@) < weight of ram in pounds « 4 fall im fee: 
penetration In inches l 


with factors of safety from one-half to one-third, and 
that in the later editions the coefficient has become 50 
and the factor of safety from one-half to one-twelfth. 

Hence, Mr. Crowell’s presentation of our formulas 
in this Diagram 2, while correct as far as it goes, is 
not sufficiently comprehensive to represent our formula 
properly, for his upper curve represents it with a «0- 
etficient of 60, and a factor of one-half, while the lower 
one represents it with a coefficient of 50 and a factor 
of one-third. A satisfactory showing would requive, ha 
each of his four diagrams, at least four curves for 
our formulas, viz., two with a coefficient of 60, one of 
them with a factor of one-half, the other with a factor 
of one-third; and two with a coefficient of 50, one of 
them with a factor of one-half, and the other wiih a 
factor of one-twelfth, and I therefore submit here 
with (Fig. 1) diagrams for his two extreme cases, I. 
and IV. (h=15 ft... and h=—30 ft., respectively), 
drawn in accordatice with this suggestion. 

In these diagrams I have used lines of the same 
characters as those used by Mr. Crowell, to desiguate 
the Sanders, the Wellington and the Crowell (a) formu- 
las, respectively, each of which, allowing no’ latitude 
as to the coefficient of safety, is properly represented by 
a single curved line, while our formula, in its two forms, 
each with a variable factor of safety, is properly repre- 
sented by shaded areas. 

These diagrams show clearly the defect of the San- 
ders formula, already referred to, the allowed load 
rapidly approaching infinity as the observed penetra- 
tion falls below three-fourths and one-half inch, and 
they also indicate, I think, that Mr. Crowell’s proposed 
substitution (a), of 0.3 for 1.0 in Mr. Wellington's 
formula, errs in the same direction. 

The resemblance between Mr. Wellington's formula 
and our own is shown by these diagrams, each of which 
repreients a constant height h of fall; Mr. Welling 
ton’s formula falling well within the very wide area 
embraced between the limits of our later form, and 
necessarily partaking of its character. But lest it 
might be hastily assumed, in view of this, that Mr. 
Wellington’s formula was but an imitation of ours, I 
submit also a second diagram, Fig. 2, in whick the 
penetration s (assumed at 1 In.) is suposed to be 
constant, while the fall h is made to vary. 

Plotted in this way, the formulas of Sanders, Welling 
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ton and Crowell (a) are necessarily straight-line formu- 
las, as is also the theoretical formula. 

Extreme load - ‘wh 
which I have added here for comparison; while our 
formula, of course, appears as a curve determined by 
the presence of the cube root of h in its divisor. It will 
be seen that with a penetration of 1 in. Mr. Croweill's 
formula (a) gives results almost identical with those 
of Major Sanders’ formula. This diagram exhibits 
also the fact, already noticed, that our formuls, ow- 
ing to its employing the cube root of the fall, gives 
excessive loads for very low falls. 

It is an ominous fact that neither Mr. Hering, in his 
pamphlet, already quoted, nor the author, in the pres- 
ent paper, brings forward any results of experiments 
in support or in refutation of any of the formulas; 
ominous because it indicates the dearth of such 1re- 
sults. For years I have been on the lookout for dita 
of this kind; but the result, as embodied in the fol- 
lowing table, is discouraging in the extreme. I cordial'y 
second the hope of the author, “that in the discu<sion 
which this paper may call out, practical examples will 
be given, taken from the actual behavior of pilis in 
service, under loads of various character.”’ 

When only the actual safe load is given, we are left 
in doubt as to how much the pile would safely ber. 
Hence, I have restricted my list of results chiefly to 
those which give, or from which we may infer, the 
ultimate or extreme load which causes settlement of the 
pile, and which our author rather unfortunately calls 
“the sustaining power’’ of the pile. I have omitted 
cases where the piles are known to have failed by 
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pier after the water, the next summer, had left 
the dam dry, I constructed the diagram, herewith 
inclosed (Fig. 1). 

I also inclose a photograph (Fig. 3) of the same 
sheet of water on this dam, which was taken at 
a time when the gage registered 8 ft. 7 ins. on the 
dam. 

For some reason (as any close observer can see 
for himself from the photograph), there is less 
horizontal projection to such thick sheets of water, 
than pardonable or even apparently rational as- 
sumptions, placed at the start of a theoretical 
computation of these cases, would produce at its 
further end. Take the falls of Niagara, for in- 
stance, whose general effect or impression pro- 
duced is certainly that of a vertical curtain of 
water, not that of a spouting stream; and take also 
the diagram and photograph just referred to. 

The office of historian is proverbially easier to 
fulfill than that of a prophet; but I also send you 
my idea of how the water would look coming over 
Mr. Frizell’s dam in a sheet nominally 15 ft. 
thick, drawn as well as my present acquired study 
and, observation would lead me to picture it. 
Needless to say that it is only a sketch, and that 
it makes no pretense to precision of dimensions. 
These last could be gained only by measurements 
of the thing itself. The sketch is shown in Fig. 3. 

Further contributions of facts would naturally 
prove of material interest to hydraulic engineers. 


FiG, 1, CROSS SECTION OF TURNER'S FALLS DAM. 


being pushed over laterally by the pressure of ad- 
joining arches, or through similar causes other than the 
vertical pressure of the load upon their heads. 

Mr. Trautwine then gives many pages of de- 
tailed records of bearing powers, which we shal! 
abstract later in different form. The remaining 
discussions contributing new facts to the record 
were as follows, omitting parts of the discussions 
not relating to those facts. 


(To be continued.) 


THE FLOW OF THICK SHEETS OF WATER 
OVER DAMS. 
By Clemens Herschel, M. Am. Soc. C. E. 

The article by Mr. Joseph P. Frizell published 
in Engineering News of Sept. 29, awakened within 
ine the recollection of an experience which may 
prove of interest to the profession, as bearing on 
the correctness of the diagram submitted by Mr. 
J. T. Fanning, and shown in that article. 

Some years ago I became specifically interested 
in the form which a thick sheet of water flowing 


over a dam would assume, just down stream from 


the erest of the dam,-and, wishing to acquire at 
least some knowledge on the subject, I took the 
pains to make a few measurements of the exterior 
form of the sheet referred to. 

At Turner’s Falls on the Connecticut River, 
there is a wooden dam which, becoming unstable 
at one point, was strengthened at that point by a 
little pier built just down stream from the dam; 
rectangular in plan, and forming a sloping apron, 
in front of the dam, in side elevation. This per 
mits the exterior form of the sheet of water pass 
ing the crest of the main portion of the dam to be 
seen from the shore, projected against this side 
elevation of the above mentioned pier. I did this, 
and by means of ranges on shore, of a ruling point 
of the form of the sheet as lined in against this 
same pier, and of their results as measured on the 


a superficial observer would suppose. See ov 
this point the figure on p. 112 of Ham- 
ilton Smith’s “Hydraulies,” giving the results 
of actual measurements, and here reproduced 
(Fig. 4). This shows the curvature of the surface 
to commence more than 50 ft. up-stream, for a 
gage reading of only 7.27 ft., “on the dam.” In 
line of the crest, the sheet of water was only 5.2 


Fig. 3, Sketch Showing Section of Austin Dam 


with 15 Ft. of Water Flowing Over it. 


ft. thiek. Merriman’s “Treatise on Hydraulics” 
gives a formula for finding the drop of the water 
surface immediately at the crest, whose results 
agree fairly well with the measurements, for the 
case just cited. 

With the curvature of the surface commencing 


Line of Abutment. __ 
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50, 100, and 150 ft. up-stream from the crest of 
the dam, varying with the depth of water on it, 
and producing a depression of 30% or more of the 
static depth at a point vertically over the crest, and 
the great slope of the surface of the water which 
this in turn produces, no wonder that the sheet 
of water assumes a perpendicular outline much 
nearer to the down-stream face of the dam, than 


FIG, 2, VIEW OF DAM AT TURNER'S FALLS, MASS, 
(Water 8 ft. 7 ins, deep on dam.) 


Meantime, attention may be called to the circum- 
stance that the effect of a vertical ove:r- 
fall is felt at a much. greater distance 
up-streane from the crest of the dam than 


the grist of erroneous yet pardonable, or even of 
general aeceptable, assumptions, put into the hop- 


per of divers computations, would fain make us 
believe. 4 
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FAILURES IN THE NECKS OF CHILLED 
TRON ROLLS,* 


During the last 30 years great improvements have 
been effected in the machinery for rolling heavy iron 
and steel plates. This has reduced the cost of produc- 
tion, and has enabled us to compete successfully with 
foreign makers, whose Jabor is less costly than ours. 
The ponderous gearing, which at one time occupied 
so much space, and was a source of great expcuse, 
has given way to direct driving. Three high rolis and 
hydraulic tables have been introduced; in fac, our 
modern rolling mill is different in every way from 
that of the past, with the exception of the chilled 
iron rolls, which have to do all the work. These secm 
to have had very little attention paid them, and the 
cause of any failure has been put down to inferior 
material, which in many cases may be true. Sicel 
rolls have been adopted in place of cast iron for cog- 
ging (breaking down blooms), and also in the large plate 
wills, where finish and accuracy is not so important as 
cafety: but where a good face and accurate gige 
is required, chilled iron stands firm against all attempts 
to displace it. 

Many methods have been tried to improve the work- 
ing qualities of the rolls, and there is still very much 
to be accomplished; but the only real improvement that 
has yet been successfully carried into effect is tiat 
of keeping the rolls cool by a copious supply of tepid 
water, without which it would be impossible to pre- 
vent disaster owing to the quick succession of hot 
vlooms, which is nearly eqval to the effect of a fur- 
nace. When we consider that the output for one pair 
of rolls was formerly only about 150 tons per week, 
and now is from 900 to 1,000 tons, it is obvious that 
some provision must be made to accomplish the extra 
work. In many sheet mills, indeed, there are no 
means whereby the temperature may be kept 
down in the body of the roll, which rises to that 
of oxidation; but although the cooling of the 
body is not attempted, a good supply of water is 
often provided to keep the necks as cool as 
possible, so that the lubricant may not burn off, or the 
brasses cut. The consequence is that an unusual ex- 
pansion tukes place in the body and the neck, and 
though the effect does not show itself at once, yet a 
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to me; yet the pressure upon the bearings is about 
equal in both cases, so that the only conclusion one 
ean draw is that the weakness has been caused in the 
hot roll by the unequal expansion of the body and the 
neck, 

Some time ago a report was given in one of the iron 
trade journals of a bankruptcy case, near Birmingham, 
when the bankrupt stated one of the causes of his 
failure to have been loss by broken rolls, and gave an 
estimate of £2,600 ($12,630), for that item. Being un- 
aware of the nature of the breakages, and having hac 
nothing to do with this particular nouse, I can only 
conclude that there must have been want of care some- 
where. 

An application was made to me some few years ago 
to supply a set of three grain rolls for cogging down 
billets for wire rods. It was pointed out by my friends 
that they had tried many roll makers, but the r.sut 
was always the same, and the neck at the leading 
gate end always came off after a certain period of 
work. It is not, therefore, surpmsing that a similar 
result happened in my own case. At the time, the case 
appeared to be unaccountable, but the experience that 
has been gained since then convinces me that the fal 
ure was entirely due to the unequal expansion of the 
neck and body, for the leading gate was very close to 
the end of the roll (a mistake which is often made), 
thereby causing the end of the roll to be greatly heated 
near the junction of the neck, which was kept cool by 
means of a copious supply of cold water. 

Another interesting case occurred about the same 
time, where the diameter of the necks of a pair of 
chilled rolls were reduced to save power; the area of 
the bearings was maintained, and the result up to a 
certain time was so satisfactory that the proprietor of 
the mill decided to adopt the smaller necks in the 
future, thinking he had given the rolls a fair trial 
after having run them about a month or five weeks. 
It was found, however, that we had been a little 
hasty in drawing our conclusions, and our plans were 
seriously interrupted by the necks breaking off. On ex- 
amination, the fracture displayed a dark ring, which 
subsequent experience proved to be the result of an 
unequal expansion of the body and neck, although at 
first it was put down to a faulty casting, having that 
appearance. Had it been so, however, a failure would 
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proves that they are strong enough to resist the ordinary 
strains put upon them in the process of rolling, and thas 
the failure is due to long continued strain, causing « 
final rupture at the juncture of the neck and body. 


CANTILEVER SUPPORTS FOR A SWING 
SPAN. 

The accompanying diagram shows in outline 
an ingenious design for a drawbridge which was 
prepared by Mr. Alfred D. Ottewell, M. Am. 
Soc. C. E., for the Darling Harbor bridge compe- 
tition, described in our issue of Sept. 29. 

The channel to be crossed had about 80 ft. depth 
of water and silt over the rock at its deepest part, 
where a swing span with two 60 ft. openings had 
to be located. As seen by the accompanying pro 
file, if piers had been placed at each end of the 
swing span, according to the usual practice, there 
would have been three piers in the deepest part of 
the channel. By supporting the ends of the swing 
span on cantilever arms projecting from the main 
span, Mr. Ottewell was enabled to locate the piers 
on higher parts of the rock and economize con 
siderably in their cost. The following, quoted 
from the memoranda submitted by Mr. Ottewell 
with his design, explains other meritorious features 
of this method of construction. 

As the clear opening on each side of swing plier is 
0 ft., and as the piers are very costly, it will not be 
economical to rest the end of the draw span directly 
upon a masonry pier as is usually the case. This is 
one of the reasons for supporting part of the live load 
en the draw span on the ends of cantilever arms as 
proposed. Another reason for this proposition is. that 
it avoids the trouble often experienced in opening and 
closing draws due to the greater expansion of the top 
chords and web members than of the bottom chor, 
the former being more exposed to the direct rays of the 
sun than the latter. For it is obvious that the draw 
rest will be lowered from the above cause as much as 
the draw itself, and hence when once properly adjusted 
(and this adjustment can readily be made before the 
span is swung), the draw will open and close with very 
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OUTLINE ELEVATION OF DRAWBRIDGE ; DESIGNED BY A. D. OTTEWELL, M. AM. SOC. C. E., FOR DARLING HARBOR BRIDGE COMPETITION. 


weukeniug process has been set up which will eventually 
shorten the life of the roll, for a failure is certain, 
sooner or later, to take place if uot provided aguinst 
by a suitable design. By proper designing, the tew- 
perature of the roll may be gradually reduced, so thad 
the atoms of the iron at the junction of the body ant 
neck of the roll are not subjected to a disturbing or 
disorganizing influence. 

Some years ago my attention was drawn to certain 
d.fficulties in connection with the chilled rolls used in 
the tin plate trade in South Wales, and what made the 
matter difficult to solve was the fact that while most 
of our friends down there were well satisfied with the 
rolls in every way, a few had a great deal of troubie. 
Now, the material of which the rolls were made was 
identical in each case, and the work they had to do 
was in all cases the same, but the results were ex- 
tremely variable. Having suspicions that the fault lay 
in the design, drawings were prepared of all rolls sent 
into that district, which showed that those which were 
satisfactory were different in design to those that fuiled 
during their work, and the appearance of the fracture 
in the broken roll clearly showed the temperature of 
the neck and the roll to have bee. quite different. 
The metal of the body had turned a dark blue coi or 
owing to oxidation, and the fracture of the neck had 
remained perfectly bright, having, however, a ragged 
appearance, the metal in many cases hanging away 
from the face of the fracture as though torn away by 
great force. 

Now, it is worthy of note that all chilled rolls used 
in this branch of trade for hot rolling require an ab- 
normally large diameter of necks; for instance, a roll 
having a diameter of 19 ins. is never safe unless it has 
a neck of 14 ins. diameter; but a similar roll for cold 
rolling is perfectly safe with a neck having a diameter 
of only 12 ins.—in fact, a breakage of such a roll 
used for cold rolling has not at any time been reported 


‘ondensed from a paper by es A. Winder, read 


ar Charl 
at the Liverpool meeting of the Iron & Steel Institute, 


have taken place much earlier. Evidently, a rupture 
was set up on the periphery of the neck, and by fre- 
quent heating and cooling the molecular construction 
was disturbed, which caused the fracture to travel 
toward the center, until the remaining portion became 
too weak to resist the work put upon it. 

Continental mill owners do not appear to suffer from 
the failure of roll necks so much as some of our mills 
at home; but the difference, however, is not sufficient 
at home. It may be that we in England make our rolls 
do much more work than they do on the Continent. 
able. r 

In the event of a breakage of a roll, the diameter 
of the neck is often looked upon as the sole cause of 
mischief, and consequently, it is in many cases in- 
creased. Trouble of this kind has been overcome by 
these means; but it appears to me that it is a very 
unscientific mode of procedure, and that bringing tie 
neck up toward the diameter of the body is a<sirting 
to bring about another evil by conducting the heat to 
a place where it is not wanted. Longitudinal cracks 
upon the face of the necks are evidence of over- 
heating. Increasing the diameter of the necks also 
considerably increases the friction, particularly if the 
recks burn off the lubricant. Larger radii for the ends 
of the roll without increasing the diameter of the 
necks reduce the diameter and temperature gradually, 
thereby allowing the neck to be kept cool without caus- 
ing a movement of the molecules of the iron at the 
junction of the neck and body. 

Before closing my paper, and in order to substantiat » 
my views upon this question, let me ask you to cou- 
rider the fact that the failure of the necks of chilled 
piate rolls often takes place after a considerable 
period of working. Sometimes they occur soon after 
being put to work; but as the failure in those cases 
is attributable to some -specific cause other than that 
which we have before us, we must leave such failu; es 
out of our consideration. Taking the generality of rolls 
which may work two, three, or more months before fall- 
ure, the fact that they have worked so long sufficiently 


great ease. In fact it seems to the author that this 
is the natural way of supporting a draw. For when the 
draw is to be opened, teams which have just left it 
will, to the extent of their weight, reduce the pressure 
of draw on the draw rest, and hence increase the ease 
in opening. When the draw is being closed, teams are 
waiting on the draw rest to cross, and for the same rea- 
son will assist in the closing, The ends of the channei 
cantilevers will be protected by four clusters of piles. 


STREET CLEANING IN PHILADELPHIA 
IN 1891. 

The total expenditures of the Philadelphia Bu- 
-reau of Street Cleaning in 1891, according to the 
report of Chief S. H. Martin, were $559,728. Of 
this sum $9,220 was paid in salaries to the offi- 
cials; $2,400 for the keeping of horses and wagons 
for the chief and five inspectors; $300 for print- 
ing, stationery and incidentals; $547,808 for clean- 
ing streets, removing ashes and garbage. 

The total area cleaned during the year was 700,- 
375 squares, measuring about 500 ft. in length by 
an average of 26 ft. in width. 

Thus a square contains about 13,000 sq. ft. and 
the total area cleaned in square feet was 9,222,- 
875,000. In addition 240,546 sewer inlets were 
cleaned; 36,155 crossings, in January to April, in- 
elusive; 1,840 markets; and snow from 54 fire plugs. 
These figures, of course, are stated in terms of 
one cleaning. 

The loads of refuse removed during the year 
were 290,680 of dirt; 573,909 of ashes; 84,065 or 
garbage; total, 948,744 leads. In addition 14,795 
dead animals were removed. _ 

The work of the department was done by five 
contractors, each having a separate district, and 
using street cleaning machines. These contractors 


bid $89,000 extra on the basis of burning the gar- 
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bage, they to erect furnaces, but their bids for 
this service were not accepted. One firm, how- 
ever, bid $12,000 per district for burning the gar- 
bage, or $60,000 for the whole city. 

Frequency of cleaning varied from machine 
sweeping daily with a day broom patrol in addi- 
tion to only once a month. All sewer inlets were 
cleaned at least twice a week, where the streets 
were cleaned that often, and all others once a 
week. All public market houses were swept once 
a day and when the thermometer was above tne 
freezing point they were scrubbed with water at 
least twice each week. All the accepted streets 
in the city were cleaned. The refuse was all 
dumped, ‘but the length of haul is not stated. Mr. 
J. H. Windrim is Director of Public Works. 


PORTLAND CEMENT PACKING RINGS. 

A correspondent of the “Papier Zeitung” men- 
tions that a Mr. Adolph, of Mayence, is putting 
upon the market packing rings made of cotton 
tubing filled with Portland cement. These rings 
are in various sizes to suit different needs, and are 
used for making joints in manholes, flanges, ete., 
by wetting them thoroughly, putting them in place 
and screwing up with a uniform pressure over 
the whole circumference. This packing is said to 
be tight under ordinary pressure, and the joint can 
be readily parted when required. The first cost 
is exceedingly small as compared with rubber, and 
the user can afford to put in a new ring each time 
the joint is broken. 

The “Papier Zeitung” prefers joints made with 


* the cement alone, especially when the joint is to be 


permanent. As described, the cement is mixed 
with water to a stiff paste, the joint is cleaned of 
oil or grease and the cement is applied in a layer 
1-5 to \ in. thick, depending upon the diameter of 
the flange and weight of the cover. The cover 
is then carefully laid on, seeing that no gaps are 
left, and the- joint is screwed up cautiously, each 
nut or bolt being given a few turns at a time. 
When the cement has been screwed down to say 
\-in. thickness of joint, it is allowed to set tor 
four to six hours and then serewed up again. The 
edges of the joint are then plastered with fresh ce- 


ment and wiped off with a wet cloth or a brush a 
few hours after. 


A joint thus made is ready to withstand pressure 
in six or eight hours and costs about one-twentieth 
of one made with rubber, or one-tenth of 
one made with asbestos and tallow. In the 
case of steam-pipes, where some elasticity is 
desirable, this can be secured by using the cement 
thinner, say 1-26th in., and inserting a ring of ab- 
sorbent paper previously well wetted. 

These joints are perfectly tight after three 
months’ use, and have proved satisfactory for 
water and hot-air pipes, and even for cylinder 
covers, says the “Zeitung.” The only drawback 
seems to be the innate prejudice of the workmen 
to properly use them. In this connection we would 
refer our readers to some correspondence in our 
issue of July 14, 1892. 


LEGAL DECISIONS OF INTEREST TO 
ENGINEERS. 
Railways Must Maintain Farm Crossings in New 
York. 

New York laws of 1850 provide that r ’ 

: i ‘ » ailwa ‘om- 
panies shall erect and maintain fences on the ade of 
their roads, with epenings or gates or bars therein and 
farm crossings of the road, for the use of the proprie- 
tors,’’ but the laws of 1854 omit the express require- 
ment that there shall be farm crossings, though they 
provide that bDpenings shall be placed at “farm cross- 
ings, and the laws of 1890, a compilation of existing 
laws on the Same subject contain substantially the 
same provision. Under the circumstances, the court 
has decided that the provision for crossings Was not 
repealed by such omission, and that railways are bound 
to maintain farm crossings. (Peckham v. Dutchess Co 
Ry. Co. Supr. Ct. of N. Y., 20 N. Y., Sup., 30.) : 


Reserving Right to Cross Railway Along River. 


Where the owner of land fronting on a river conveyed 
a strip across the same to a railway com ny, reserv- 
ing the right to cross such strip at any place and the 
deed provided that the railway company should lay its 
tracks so that the top of the rails should be on the 
level of the ground and that it should seeure water pipes 
crossing the strip, such reservation created a permanent 
easement in favor of the unconyeyed portion, not lim 
ited to the life of the original owner, but passed with 
% conveyance of the premises. The successor of the 
original grantee is bound by the stipulations of the orig- 
inal conveyance, and has no legal right to raise its track 
or roadbed across such land. (Chappell v. N. Zu 2 os 


907.) Ry. Co, Supr. Ct. of Errors of Conn., 24 At, Rep. 


Assessment for Local Improvements not Uncon- 
stitutional. 


The power to make assessments for local improve- 
ments in cities and towns is not an infringement upon 
the constitution rule requiring all taxes to be uniform. 
And assessments for local improvements upon the basis 
of frontage, where the lots abutting upon the improve- 
ment are of substantially equal depth, will be uphe!d 
where the same is not shown to be unfair. (City of 
Denver v. Knowles. Supr. Ct. of Colo., 30 Pac. Rep., 
1041.) 

Right to Water of Natural Streams in Colorado. 


The water of every natural stream in Colorado is 
the property of the public. By a diversion and use for 
irrigation, a priority of right to the use of the waters 
of the natural streams may be acquired. This priority 
is a property right, and, as such, is subject to sale and 
transfer. There must be not only a diversion of the 
water from the natural stream, but an actual applica- 
tion of it to the soil, to constitute the appropriation for 
irrigation, recognized by the constitution. A diversion, 
unaccompanied by an application, gives no right. The 
awarding of priorities to ditches, in excess of the 
amount of water actually appropriated at the time, is 
error. A diversion and promise to use in the future 
will not support such a decree. (Ft. Morgan Land & 
Canal Co. v. South Platte Ditch Co. Supr. Ct.-of Colo., 
30 Pac. Rep., 1033.) 


PERSONALS, 


Mr. Silas Ludlam, engineer and surveyor, died in 
Brooklyn, N. Y., Nov. 3, at the age of 86. 

Mr. W. Kiersted has removed from Kansas City, Mo., 
to Galveston, Tex., having been appointed by that city 
to prepare plans for new water supply and sewe.vge 
Systems, 

Mr. ©. S. Mellen has been appointed Second Vice- 
President and Traffic Manager of the New York, New 
Haven & Hartford R. R., with headquarters at New 
Haven, Conn. 


Mr. F. A. MeClure has been appointed City Engi- 
neer of Worcester, Mass., vice Mr. Charles A. Allen, re- 
signed. Mr. McClure has been Assistant City Engineer 
urd Superintendent of Sewers, at Worcester. 


Mr. Joseph W. Haskin died at Chicago, I1., aged 
€8. He helped organize the company that built the 
first railway from Chicago to Milwaukee, and had been 
engaged in railway work and copper mining. 


Mr. W. L. Stebbings, of Chicago, has been engaged 
by the Lincoln Park Commissioners of that city, as 
Consulting Engineer for the folding bridge they are to 
build, and he is also to prepare plans for a highway 
bridge over the lagoon. 


Mr. L. S. Randolph has been appointed Blectrical 
tngineer of the Baltimore Electric Refining Co., and has 
resigned his position as superintendent of tests in the 
motive power department of the Baltimore & Ohio R. 
R., as noted last week. ’ 


Mr. A. €. Merriam, General Superintendent of the 
Monterey & Mexican Gulf Ry., has been appoiniel 
General Manager of the Mexican National Ry., vice Mr. 
Theodore D. Kline, resigned. Mr. John Grace has been 
appointed to succeed Mr. Merriam. 


Mr. David Mackenzie has been appointed Superintend- 
ent of the New London Northern Division of the Cen- 
tral Vermont R. R., “ith offices at New London, Conn., 
vice Mr. C. F. Spaulding, resigned. Mr. W. B. Hatch 
has been appointed General Purchasing Agent, vice Mr. 
Mackenzie, transferred. 


Mr. James Gayley, Superintendent of the furnace de- 
partment of the Edgar-Thomson Steel Works, has been 
appointed General Superintendent, vice Mr. Chas. M. 
Schwab, who has been appointed General Superin- 
tendent of the Homestead mills of the Carnegie Steel 
Co. Mr. D. Kerr, of the laboratory department, suc- 
ceeds Mr. Gayley 


Mr. Augustus Mordecai, late General Roadmaster of 
the N. Y., P. & O. Division of the New York, Lake 
Erie & Western R. R., has been appointed Chief Engi- 
neer of the Erie system, with headquarters in New 
York, vice Mr. ©. W. Buchholz, resigned to accept the 
position of President.and Chief Engineer of the Quaker 
City Elevated R. R. Co., as noted in our issue of Oct. 
6. Mr. Mordecai has been honorably connected with the 
N. Y¥., P. & O. R. R. for upward of 20 years, and 
brings to his new position a thorough familiarity with 
much of the system of which he now takes charge in 
the engineering department. He is a son of the late 
Major Mordecai, Ordnance Corps, U. 8. A. 


Lieut. Frederick Schwatka, U. 8. A., the Arctic ex- 
plorer, died at Portland, Ore., Nov. 2. He was born 
at Galena, Ill., in 1849, and graduated from West 
Point in 1871. He served in the 3d U. 8. Cavalry from 
that year until 1884, when he resigned to enter c‘vil 
life. From June, 1878, until September, 1880, he was 
in command of the Franklin search party in the 
“Arctic,” which accomplished the longest sledge journey 
ever made, 3,251 miles in length, and occupying 11 
months, 20 days. It experienced the coldest temper- 
ature ever recorded by white men traveling in the field, 
Jan. 3, 1880, a day on which the party moved camp 


12 miles, showing 71° F. below zero. This was also the 
first expedition to travel through the whole of an 
Arctic winter. It buried a large number of Sir Joan 
Franklin’s dead, and brought back the remains of one 
officer of that ill-fated expedition. Mr. Schwatka’s sec- 
end expedition was for the U. 8S. Government, in 
Alaska, along the Yukon River. Hiring about 80 In- 
dian porters on the Pacific Coast, he had them carry 
his effects on their backs across the mountains to ti 
head of the Yukon River, where the porters were dis- 
charged. Here his party built a raft and floated down 
the great stream on it for 1,305 miles, the longest 
recorded raft journey in the world. The upper 500 
miles of the great stream was unknown until mapp d 
by this expedition. Here they shot a number of rapids 
aggregating five to six miles in length, sailed and rowed 
across 186 miles of lakes in their cumbersome craft 
of 42 ft. in length and 16 in breadth, and altcgeibe~ 
were nearly two months on this primitive vessel built 
of spruce logs. By this expedition the Yukon River 
got its first map, showing it to be 2,045 miles in Icngth, 
navigable for 1,866 miles, and one of the most in- 
portant rivers of the world. His third expedition was 
for the New York ‘“Times,”’ in Alaska, among the Mt. 
St. Elias mountains, in and around the base of the 
great mountain—the highest in North America—from 
which the snowy range takes its name. The Acassiz 
glicier, the largest in the temperate regions, was named 
and outlined by this party; this enormous mass of ice 
covering over 1,000 miles of territory. Mt. St. Etias 
was ascended for over 7,000 ft., the highest asccnt 
ever made above the snow level, which here reachis 
to its base. His fourth expedition was in the northern 
part of Mexico, about two years ago. An accouit of 
this was printed at the time in the Indianapol's 
“News,”’ in a series of letters which Lieut. Schwatka 
wrote. The explorer held medals from the Paris Geo- 
graphical Society, the Imperial Geographical Socicty of 
Russia, and others; while he was honorary aud cor 
responding member of the Bremen Geographical 
Society, the Swiss Geographical Society, etc. 


NEW PUBLICATIONS. 


MODERN LOCOMOTIVE CONSTRUCTION.—By J. G. 
A. Meyer, M. Am. Soc. M. E. New York: John 
Wiley & Sons. 4to, pp. 658; cuts 1,030; index. $10. 


This book is intended to deal mainly with methods of 
every day practice, and is based upon a series of ar- 
ticles written by the author and published in the 
“American Machinist.’’ Abstract theory is not gone 
into much, the aim being to make a handbook for those 
engaged in locomotive construction. The book is well 
made and well printed, and the illustrations are gen- 
erally good, but the pages have margins of excessive 
width, and the whole get-up of the book is rather too 
elaborate for a work of this kind. A cheaper and more 
compact edition would certainly have a larger sale 
among men engaged in locomotive construction, and it 
is doubtful if many of the “‘intelligent mechanics’’ re- 
ferred to in the preface will spend $10 on a single 
book. We have several times had occasion to comment 
unfavorably upon the tendency of American publishers 
of technical books to make such books unnecessarily 
large and elaborate and expensive in style. 

The following list of chapters will give a fair idea 
of the treatment of the subject: 1, Introductory re- 
marks, classification of locomotives, train resistance. 
tractive power, weight of engines, (20 pages); 2, Con- 
struction of cylinders, steam pipes, slide valves, (34 
pages); 3, Valve gear, construction of links, (64 pages); 
4, Pistons, crosshenads, slides, stuffing boxes, (44 pages); 
5, Frames and pedestals, axle boxes, (82 pages); 6, 
Driving axles, driving wheels, counterbalance, (53 
pages); 7, Main rods, side rods, crank pins, (76 pages); 
8, Throttle pipes, throttle valve gear, safety valves. 
whistles, pumps, check valves, (57 pages); 9, Sprimg gear 
and springs, (17 pages); 10, Boilers, grate surface, heat- 
ing surface, riveted joints, extension fronts, (74 pages) ; 
11, Ashpans, smokestacks, exhaust pipes, (19 pages); 12, 
Sand boxes, bells, pilots, engine braces, (25 pages); 13, 

Sngine trucks, (17 pages); 14, Oil cups, valves, cocks, 
injectors, (11 pages); 15, Tenders, tender trucks, (82 
pages); 16, Useful rules, formulas and data, (22 pages); 
17, Compound locomotives, (16 pages). The drawings 
are in detail, showing the dimensions and arrangements 
of parts, and they are all on the pages, there being 
no folding plates, which is a distinct advantage. Tables 
of dimensions of parts for engines of different sizes are 
scattered through the chapters, but an important omis- 
sion has been made in not giving complete lists of di- 
mensions and particulars of standard engines of differ- 
ent types, so as to present a summary of the informa- 
tion and dimensions given in various places, as well 
as to add further facts not given. The only engines of 
which such particulars are given are a standard eight- 
wheel passenger engine and standard six-wheel switch 
engine of the Pennsylvania R. R. 

The index is quite extensive, not very well ar- 
ranged, and we find in it no re%erence to suburban tank 
engines, or to the mastodon or twelve-wheel engine for 
heavy freight service, and these engines do not appear 
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to be included in the book. Some things, however, 
which are mentioned are not indexed. We also notice 
some omissions in the text, such as the neglect to say 
how boilers are lagged, or to describe any form of 
metallic packing. The compound locomotives described 
are the two-cylinder engines of the Schenectady Io- 
comotive Works, and Rhode Island Locomotive Works, 
and the four-cylinder engines of the Baldwin Locomo- 
tive Works. On the whole, the book is a very com- 
plete and practical work on the details of construction 
of modern American locomotives, and is a valuable ad- 
dition to the literature of mechanical engineering. We 
know of no handier work to have at hand when it is 
desired to look up the main facts of practice about any 
part of the locomotive. 


THR THEORY OF ERRORS AND METHOD OF 
LEAST SQUARES.—By William Woolsey Johnson. 
Professor of Mathematics at the United States Naval 
Academy. New York: John Wiley & Sons; 12umo, 
cloth, pp. 152; two tables. $1.50. 


This is a very complete and well written little treatise 
on the method of least squares. It is better suited, how- 
ever, for the advanced student in mathematics than for 
the engineer, who as a rule cares to study the sub- 
ject only enough to be able to make practical use of 
it. The last 22 pages of the book are devoted to a table 
of values of the probability integral and a table of 
squares, cubes and square and cube roots of numbers up 
to 1,000. The. typography throughout deserves great 
praise, and the absence of the broad margins and mar- 
ble dusted paper so frequent in technical books nowa- 
days, makes one feel that the money which he pays for 
the volume is not spent chiefly for blank paper. 


AN INTRODUCTION TO GEODETIC SURVEYING.- 
By Mansfield Merriman, Ph. D., Professor of Civil 
Engineering in Lehigh U niversity. New York: John 
Wiley & Sons. 8vo, cloth; pp. 170; 19 cuts. $2.00. 


The first part of this book is devoted to a discussion 
of the figure of the earth, considering it successively as 
a sphere, a spheroid, an ellipsoid, an ovaloid, and a 
geoid. This portion of the book was published sepa- 
rately ten years ago. In the second part is given a con- 
cise explanation of the method of least squares, suiffi- 
ciently full to enable an engineer to make intelligent 
use of the method. The last and most interesting part 
of the book describes the field work and computation of 
triangulation, in geodetic surveys. While brief, it gives 
the practical points most necessary to a beginner in 
this fascinating department of engineering work. 


FIRST REPORT OF THE BUREAU OF MINES, (On- 
tario, Canada), 1891. By Archibald Blue, Director, 
Toronto, 1892: Warwick & Sons. Svo; pp. 253; 
folding map. 

About 30 pages of this report are taken up with 
geology proper, and these deal chiefly with the p.rt 
of Ontario lying north of Lakes Huron and Nipissing. 
The map forms a valuable supplement to this section of 
the report. There is a report on the different mines of 
the province from the Inspector of Mines, and a iong 
chapter on the operation of the Mining Act. Metals, 
structural materials, naturul gas, heat, and artesian 
wells are treated with considerable detail. 
COMPARATIVE ARCHITECTURE. By Barr Ferree, 

New York, 1892. 8vo, pamphlet; pp, 16. 

This is a tastefully made reprint of a paper read 
before the American Institute of Architects. It is a 
plea for a change in the method of studying architecture 
—for the adoption of a comparative method rather thau 
the historic or descriptive methods. The author thinks 
that the want of popular interest in architecture is 
largely due to lack of scientific treatment, and that with 
such treatinent the science would soon rank in iin- 
portance in the popular mind with psychology or 
political economy or gencral history. 

ASSOCIATION OF PROVINCIAL LAND SURVEY- 
ORS OF ONTARIO. Proceedings of the seven h 
annual meeting, held at Toronto, Feb. 23, 24 and 25, 
1892; Svo.; pp. 166. 

This volume contains the proceedings, Presidcni’s 
address, reports of officers and of committees on Lead 
Surveying, Drainage, etc. There are also the following 
papers: “Exploratory Surveys,’’ William Ogilvie; ‘‘Are 
the Great Lakes Retaining their Ancient Level,”’ J. G. 
Barton, R. N.; “Cements and Cement Mortars,”’ M. J. 
Butler; “Does the Passing of an Act of Parliament 
Always Do Justice?” A. Niven; “Hints to Surve;ors 
About to Survey a Township for the Ontario Govern- 
ment,” W. R. Burke; “Compass Lines,”” John McAree; 
“Old Records in Relation to Municipal Surveys,’’ George 
B. Kirkpatrick; “Sewerage for Towns and Villag»s,’’ 
Herbert J. Bowman; “Georgetown Water-Woryks,” 
James Warren; “The Hamilton & Barton Incline Rail- 
way,”’ J. W. Tyrrell; “Exploring for Nickel” Charles 
E. Tilton; “Railway Surveys,’ Henry K. W:cksteed; 
“Rock Excavation of Trenches for Water-Works Pur- 
poses,”” A. L. McCulloch. The Secretary of the As_o- 
elation is Mr. A. J. Van Nostrand, Toronto, Ont. 


TRADE PUBLICATIONS. 


SPIRAL RIVETED WATER PIPE. Abendroth & Root 
— Co., New York City. Pamph., 8vo, pp. 39, with 


This catalogue is illustrated with some excellent en- 
ae showing yarious places where riveted pipe is 
use, 


METAL SAWING MACHINES.—Q & C Co., Chicago. 
8vo, pp. 24; illustrated. 


The Bryant metal sawing machine was described and 
illustrated in our issue of April 21, and this pamphlet 
gives illustrations and particulars of different sizes and 
styles of the machine for various uses, including port 
able machines for track work, etc., and power machines 
for heavy work. 

SMOKE PREVENTER.—Sargent & Greenleaf, Roches 
ter, N. Y.; Svo, pp. 31; illustrated. 

The Sargent patent automatic smoke preventer uses 
a steam jet and air current, which are gradually and 
automatically shut off as the fuel becomes incandes 
cent, the maximum xdmission being just after the fresh 
fuel has been thrown into the furnace. The yeners] 
subject of smoke prevention is discussed, and several 
reports of tests are given. including one by Mr. Geo. 
W. Rafier, M. Am. Soe. C. E. In another column we 
give some particulars of the Sargent apparatus. 
INDICATORS, PLANIMETERS, PANTAGRAPHS 

SPEED COUNTERS.—Thomson Hydraulic Co. New 
York. 16 mo., pamph., pp. 16. 

This little circular describes certain additional prod- 
ucts of the kind noted, dealt in by this new company, 
as an adjunct to its main business of dealing in the 
new “Neptune’’ water meter invented by Mr. John 
Thomson. The indicator is the Calkins, beyond doubt a 
very fine instrument, and the great claim is made for it 
that it “will indicate with great accuracy up to 600 
revs. per minute. But we cannot help doubting whether 
any indicator ever made will do that. The inertia of the 
parts at such great speed, however lightly made, must 
seriously modify results, it would seem, though it should 
be possible to test this by rapid alternations of known 
pressure. 


SOCIETY PROCEEDINGS. 


CANADIAN SOCIETY OF CIVIL ENGINEERS.— The 
ordinary meeting will be held at the Society's 1oo1s, 
112 Mansfield St., Montreal, Nov. 11. At this meot ng 
the discussion on “Transition Curves,’" by Mr. H. It. 
Lordly, will be resumed, and a paper on “The Sim il 
fication of the Quadruplex,’’ will be read by Mr. Db. 
H. Keeley, A. M., Can., Soc. C. E. C. H. McLeod, Secy 

ASSOCIATION OF ENGINEERS OF VIRGINIA.—The 
association held its regular autumn meeting in Roa- 
nuoke, Va., Oct. 21 and 22, Mr. Coleman, President, mm 
the chair, and a large oaunber of members in at- 
tendance. A report of the Committee on “Common 
Reads of Virginia,”” was read, and discussed. Several 
other interesting papers, among them one on ‘‘Locome 
tive Tests,” by Mr. G. R. Henderson, were read aud 
discussed. The association will hereafter meet monthly. 

J. R. Sehick, Secy 

SOUTHERN AND SOUTHWESTERN RAILWAY 
CLYUR.—The next meeting will be held at the Kimoall 
House, Atlerta, Ga., on Thursday, Nov. 17, at 10 a. w. 
Cfficers will be elected for the year 1893. 

The subjects for discussion will be as fo'lows: ‘‘The 
Best Course to Pursue to Reduce Oil Consump ion in 
Evvines and Cars’; “Driving Boxes, Best Mater al 
and Shape, in Order to Prevent Breakage and Wear; 
Is the Solid Box Suitable for Heavy Engines?’’; “Stey- 
Bolt. Inspection.” The following committee is expected 
to make a report: W. H. Thomas and Pulaski Le ds, 
on “Repair Work on Large Systems and Location of 
Plants for Same.”’ S. A. Charpiot, Secy. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—The regular monthly meeting was held Oct. 
18; Mr. Alfred E. Hunt in the chair; Mr. R. N. Clark, 
Secretary; 70 members were present. 

Mr. George H. Hutchinson, of the Keystone Bridge 
Co., read a paper on “Mill Building Constructien with 
Details from Practice,’’ which is printed in full on an- 
other page. 

At the meeting of the Chemical Section of the Society, 
Prof. Francis C. Phillips, Professor of Chemistry of 
the Western University of Pennsylvama, was elected 
Chairman.in place of Prof. John W. Langley, resigned 
Mr. Joseph Eastwick read a paper on “Nickel Ores,” 
referring to the character and distribution of various 
ores now used for the production of nickel. This paper 
was discussed by Mr. Chas. Mixer, chemist of the Em- 
mens Metal Co., of Youngwood, Pa., who gave many 
facts concerning nickel] ores, and their metallurgy. The 
discussion extended to nickel alloys, and to methods of 
analysis of nickel ores and their compounds. Mr. Jas, 
0. Handy read a communication covering experience 
with Hudeshagin’s method for sulphur determination 
in coal. He found it no improvement over Eschka’s 
process, results by both methods agreeing. 

The Smoke Committee will report finally at the regu- 
lar meeting, Nov. 15, and it is expected that Prof. F. 
C. Phillips and Mr. R. N. Clark will read a joint paper 
on “Water Purification, and Analysis of Local Waters"’ 
before the Chemical Section, Nov. 22. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—At 
the meeting on Nov. 2, Mr. Cohen, President, in the 
chair, a committee was appointed to prepare a memoir 
of the late Mr. James Francis, Past President. The 
committee is composed of Gen, Geo, 8S, Greene, Ovl, J, 


W. Adams; and Mr. W. E. Worthen, all associates of 
Mr. Francis 
The Secretary then read an bstract of Mr WW. L. 


Saunders’ paper on “Electric Rock Blasting: The Ameri- 
ean Method,” Which was noted last week Mr 

S. Whinery said that in getting out rip-rap from a 
large quarry of solid limestone for a government dam, 
the actual cost of the work was 28.4 ets. per en. yd., in 
eluding tools, superintendence ete The stone was 
moved GO ft. and loaded on flit boats The «quantity 
was measured by cross-sectioning the quarry each month 
and caleulatirg the amount removed He thought Mr 
Saunders underestimated the value of blast sting ma 

chines, such instrnments being verv important He 
had used an instrument consisting of a small ex pass 
with a coil of wire and a one-cell Leclanche bit’ery 

Every fuse should be tested before it is put in tie 
blast hole. The insulation of leading wires is not vo 


necessary as generally supposed, and bare wire less 


than 100 ft. long may be used in water For tawep- 
ing he had experimented with plaster of Paris, allowed 
to set half an hour. The results were satisfactory 
but its general use is impracticable. Foremen generally 


put in too heavy a charge. and he had reduced the 
quantity of explosives ™% by the use of a graduated 
stick, showing the number of inches of charge to b 
used. Mr. Parker said he had used bore leading wires 
in salt water 


The Secretary announced that papers are now beng 
published as soon as possible after they have been 
read, the discussions being published later, and the 
date up to which disenssions will be received b ing 
given in a foot note to the paper. There is a s>or'ag 


in the supply of papers, and the fund for the eollutions 
has not yet reached the desired amount 
The following candidates were declared elected mem- 


bers: W. W. Carson, Prof. of Civil Engineering, Un'v 


of Tennessee, Knoxville, Tenn.: Horace H irding, U. 8. 
Asst. Engr... Tuskaloosa Ala BR. S. Wathen, Res 
Engr., Texas & Pacifie Ry Dallas, Tex. As-voclate 
Member: John H. Kinealy, Prof. of Mech Eqgineering, 
Washington Univ., St. Louis, Mo. 


COMING TECHNICAL MEETINGS, 
WISCONSIN POLYTECHNIC SOCIETY, 
Nov. 14 Seey.. WF Schinte, City H 
ENGINEERS’ (LUR OF KANSAS CITY 
Nov. 14. Seey , Waterman Stone, Raird ® ilkling 
— RICAN SOCIETY OF MECH ANICAL ENGINEERS 
ov 14 to 18 Annual meeting See y . | or “12 
ae se ae. how Tan. n ng. cy., F, R, Hutton, 12 
ENGINEERS’ ane IFTY OF WESTFRN PFNNSYT, VANTA, 
Nov, 15, ‘“* Smoke,” Nov, 22, “Witer Purtfic ation, Secy., 
R H Clark, Pittabere, « 
ae ae ASTERS’ ASSOCIATION OF AMERICA 
ov, 15, 16, 17, Chattanooga, Ter vd ’ ‘ 
a. K. Burewin, Grand Ranids, Mick ee ee 
BOSTON SOCIETY OF CIVIL ENG INEERS 
Nov, 16.. “‘Notes on English Railways,’’ See .. B.4 
ham, 36 Broomfield St = oa 
AMERIC —— LETY OF CIVIL ENGINEERS, 
ov. 16, Seey., ¥, Collingwood. 127 East 23d 8 
ENGINEERS CLUB OF 8ST. LOUIS. Mew Fort. 
ov Saey., Arthur Thacher. Odd Fello 
ENGINEERS’ CLUR OF CINCINNATI, _ ne 
Nov, 17. ®eey,, J F Wilson, 24 W. 4th *¢. 
SOUTHERN AN sor THWESTEEN R AILWAY CLUB 
oa Kimball House, Atlanta. Ga. Becy., F, A. Charptot, 
8c SEP avian ENGINEERING SOCIFTY OF CHICAGO, 
eines ana oe F. Franson, Portlan’ Block, 
«¢ , SOCI* OF ENGINEKRS AND A 
Nov, 18, 201 Washington Butid ng, » ak papmeetcn: 
ENGINEERS’ CLUB OF PHILADELPHIA, 
Nov, 19, 1122 Girard St, Seey., L. F, Re 7 
SWEDISH ENGINEER’ CLOB. yainella 
Nov. 19, Secy,, P. Valentine, At 281 Trion St., Renok'wn, and’ 
646 North 10th St., Philadelphia. At 180 La & 8 
Sear. ten a ae P 4 Salle t., Chicago; 
CENTRAL KAILWAY CLUB, 
Nov, 23, Secy., 8, W, Spear, F, Ruffalo, N. Y., I Wo 
ASSOCIATION OFC 1V IL ENGINE E RS OF pilus” _ 
Dec, 2. Secy., E. K. Smoot, 803 Commerce St, 
"= HNICAL SUCIETY OF THE P\ CIFIC COAST. 
ec. 2, Secy., 0, Von Geldern, 719 Market St., S 
NORTH WEST ‘RAILROAD C LU 1, ¥ — 
Dec, 8. Union Station, St, Panl, 
MONTANA SOCIETY OF CIVIL ENGINEERS, 
Dec, 3, “eev,. F D. Jones, Helena 
as IL ENGINE at tS’ SOCIETY OF ST. PAUL, 
rec, 5, Seev.. L, Annan, ‘ity Engineer's Off 
monte waste Ri SOCTE TY © F ENGINEERS. 
lec. 6 Seey., D. W, MeMorris, Burke Block, Seattl 
CIVIL ENGINEERS’ CLUB OF © LEV *LAND. a 
Dec, 6. Secy., ‘‘has, 8. Howe, Case Schoo! 
DENVER SOCIETY OF ENGINEERS AND ARCHITECTS. 
Dec, 6, Seey., Geo. H. Ange'l, 86 Ja obson Block, 
ATLANTA SOCIETY OF € IVIL. ENGINEERS, 
Dec. 6. Secy., Parter N. Black, Capit) 1 Bl ck, 
ENGINEERS’ SO LETY OF PHCENIX VIL LE, 
Dec, 6, Secy., W. Halliburton, 
WESTERN 8 SOCIETY OF ENGINEERS, 
dec ecy., Jno, W. Weston, 51 Lakeside Bldg., Chicago, 
ah ie CLUB OF MINNEA POL fs, Jake 
Jec, 8. Secy., W. Canrnelen, 1628 H nnepin _ 
CANADIAN Teer Y OP C IVIL ENGINEERS : 
Dec. 9, Secy., C. H, McLeod, Montreal, P, Q, 
—— KEks’ AND —— a ECTS’ CLUB OF LOUISVILLE. 
Becy. ward Mead, Norton Buildi 
Wes pew Railway CLUB — 
ec, 8, wkery Building, Chicago, H, Marsha: 
Sesanesaee Ace IATION OF THE SouTH. . 
Dee, 8 Bn RY Landreth, Nashville. Tenn, 
NORTH WES ~— TRA‘ K AND BRIDGE ASSOCIATION 
Dec, 9 red Meeker, “t, Paul. 
CIVIL ENGI ines: ASSOCIATION OF KANSAS, 
Dec, 14. Wichita Kan 
7, ee RAILROAD CLUB. - 
14 oom Speed for Trains.” 8 F ’ 
00. BR, Becton’ ecy., F, M. Curtis 
NEW YORK RAILROAD CLUB, 
Dee, 15, Secy., H. G, Prout, T8Brosdway, N. ¥ 
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The Tron and Steel Institute paper in another col- 
umn on the breakage of chilled rolls is especially 
interesting to American engineers at the present 
time in view of the fact that such failures, accord- 
ing to the author, have been most. frequent in rolls 
working on black sheets for tin plate. In rolling 
sheets of thin gage it is not feasible to keep the 
rolls cool by water jets, as the plate would be 
cooled too rapidly. The necks of the rolls must, 
however, be kept cool in order to prevent the lubri- 
cant from charring and the bearings from cutting. 
The author considers the frequent breakage of 
the necks to be.due to the unequal expansion of 
the metal, and recommends a gradual reduction 
in diameter of the roll at the end to prevent the 
strain from unequal expansion being concentrated 
at the junction of the neck and the roll. He does 
net favor increasing the diameter of the necks, 
except where absolutely necessary, holding that 
the increased conduction of heat from the roll to 
the neck and the increased friction are apt to 
offset any advantage obtained. 

—"__-o------ 

The notes concerning current accidents which 
we publish on the first page of every issue have 
frequently to be made up from very meager and 
unsatisfactory reports, contained in the first press 
dispatches from the scene of the disaster. While 
we endeavor so far as possible to sift out errors 
in making our own notes of such accidents, it is 
exceedingly ditlicult to get at the exact truth from 
two or more accounts, differing in many details 
and (in most cases) all more or less incorrect. 
When errors of technical importance do creep into 
our accident records we take pains to publish such 
corrections as the ease demands. In describing 
last week the collision on the Northeastern Ry. in 
England, we relied on the first press reports, which 
stated the fire that followed the collision to have 
been caused by escaping gas. A later report in 
reply to a cablegram inquiring the cause of the 
fire states that it was due to coals which escaped 
from the engine firebox, as do some of the later 
press dispatches. 

We also referred last week to the Clapham, Eng- 
land, cojlision, on Aug. 20, in which three ‘cars 
were burned, the fire being also reported to have 
been set by escaping gas. This report we also 
learn to be contradicted by good authority. The 
smashup was a bad one and the roof of one of the 
cars slid completely over the locomotive. The evi- 
dence is strong that this fire also was set from the 
locomotive firebox; and it is at least worth while 
suspending judgment upon it until the results of 
the official investigation by the Board of Trade are 
made public. It is very natural that, if any by- 


stander saw anywhere in the wreck a flash of flame 
from escaping gas, he should ascribe the cause of 
the fire to that, though it really might have noth- 
ing to do with the cause and very little with the 


effect of the fire. 
a e — 


Probably few engineers, even among those ei- 
gaged in machine designing, realize the important 
gains which may be made at the present time by 
the use of ball bearings in certain classes of ma- 
chinery. In a general way it has long been known 
that a great decrease in friction results from the 
use of ball bearings, but the cost of such bearings 
has made their use quite uncommon until a very 
recent date. At present, however, the use of ball 
bearings in bicycles has not only familiarized every 
one with their advantages, but has created such 
a demand for balls that they are now made by 
machinery in enormous quantities, of remarkable 
perfection and finish, and at a cost which makes 
their use feasible for a much wider range of work 
than was the case a few years ago. As often 
happens in mechanical progress, an increase in 
demand has ultimately effected a great reduction 
in the price. 

At present balls of polished tool steel, hardened 
or tempered, cost net in bicycle sizes (4 in to 
5-16 in.) $0.70 to $1.05 per 100. Larger sizes, for 
which the demand is less and orders are generally 
smaller, cost from $1.90 for %-in. to $9.50 for 1 
in. per 100. Balls rough ground, not polished, but 
varying not over 1-100 in. in their diameter, cost 
20% less than the above prices. 

Remembering that the brass bearings which 
ball bearings replace are generally expensive, both 
in material and manufacture, it will be seen that 
the above prices of balls are so low as to permit 
them to replace brass bearings in very many cases. 

Of course the principal use of ball bearings at 
present is to economize power. On the bicycle, for 
instance, the less the power wasted in friction, 
the higher the speed or the greater the distance 
which will result from a given exertion. Where 
power is obtained from a steam engine or a water 
wheel its cost is so small that the mere saving in 
power by the use of ball bearings could be of little 
importance; but where human or animal muscle 
furnishes power, it will pay to go to considerable 
expense to economize it wherever such economy 
will increase the results obtained from a given 
amount of labor. For example, we illustrated re- 
cently (Oct. 6) a ball bearing used on a ratchet 
drill to transmit the feed pressure to the tool, 
which is claimed, not unreasonably, to make pos- 
sible a great increase in the speed of drilling. 
There is a variety of tools and machines driven by 
hand power to which ball bearings might be ap- 
plied with much profit. 

It requires a very small gain in the efficiency 
of a tool or machine in the shape of increased 
product to pay the interest on a considerable in- 
crease in its first cost. 

Another thing in favor of the use of ball bear- 
ings is that they are less affected by dust and grit 
or by lack of oil than bearings which involve 
sliding friction. The gain from this one cause 
alone may often well repay the extra cost of the 
ball bearing. 

For use in power-driven machinery the ball bear- 
ing is of greatest utility in places where an or- 
dinary bearing gives trouble from heating and cut- 
ting. Heavily loaded thrust bearings, especially 
on worm gears, and overloaded shaft bearings 
which cannot be increased in length, will have their 
friction so reduced by the substitution of a prop- 
erly designed ball bearing as to stop all trouble 
from heating. For example, a well known maker 
of machine tools in Massachusetts recently built a 
double-end car axle lathe driven by a worm gear- 
ing. The thrust of the worm was received on a 
hardened steel ring, but the latter proved a total 
failure on account of the friction at this point. A 
chip only 4 in. deep at one end only of the lathe 
could not be cut. A ball bearing with 95 balls, 
%¢-in. size, was then fitted to the thrust bearing and 
the lathe did its work perfectly. The railway 
company now using it states that a 1-in. chip with 
1-16 in. feed can be taken at both ends of the 
lathe at once. 

For high speed shafts, the advantage of the ball 
bearing over the plain bearing are by no means 
so great as for heavily loaded* bearings, the fric- 


tion of the two approaching each other. It would 
doubtless conduce greatly to the use of ball bear- 
ings if more information were available as to the 
laws governing their design. The subject is one 
which offers a wide and profitable field for experi- 
mental work. There is little or nothing as yet in 
technical literature upon the subject, and there 
are very few whose experience has been such as to 
enable them to give definite information upon it. 


THE ETHICS OF CONSULTING PRACTICE. 

A “Code of Ethics,” or of professional good man- 
ners and fair dealing, is necessarily a matter of 
slow growth. It cannot exist except by general ac- 
ceptance. General acceptance can rarely be ob- 
tained for any rule of conduct which has not be- 
come more or less traditional, so that it is known 
as a fact to be all but universally accepted. Even 
if accepted in the abstract the selfishness of man 
will lead many to yield to any temptation to break 
it, unless they know that there exists such an over- 
whelming sentiment in its favor that it will cast a 
cloud on their professional standing to do so, and 
such general knowledge of it as to make it absurd 
to claim that they erred in ignorance. p 

All this requires time. All the older pro- 
fessions have pretty rigid codes of ethics, within 
certain lines at least, which a man can infringe on 
only with great peril to his own standing. It is an 
historical fact that these have been of slow forma- 


‘tion. Engineering is a new profession, therefore it 


cannot be said to have any such rigidly established 
rules of practice. They are not laws which can 
be passed any day. They are simply conventions, 
which are regarded by the majority as so obviously 
proper that only a black sheep would violate them, 
and so well known that no excuse of ignorance is 
tenable. 

But while engineering may not have any very 
rigid code of ethics for a generation to come at 
least, yet after all, there are certain great prin- 
ciples of equity and courtesy which hold in all pro- 
fessions and which no man should be or is per- 
mitted to violate, code or no code. Such features 
of these codes as are common to all of them may 
fairly be said to be already established in engi- 
neering, though some may err by ignorance on 
malice. The only aim of such a code is to es- 
tablish equity and courtesy between different mem- 
bers of the same profession, and whoever dis- 
tinctly violates equity and courtesy in his treatment 
of a fellow-engineer, violates—if not an already es- 
tablished code, as we believe he does—at least 
what will be the code when there is one, and what 
every engineer should seek to establish. We regret 
to be compelled to believe that many engineers 
(who probably do not fully realize the fact in most 
eases), are not unfrequently offending grossly 
against both equity and courtesy in their pro- 
fessional customs, for lack of that check which 
fallible man so often needs, an established con- 
vention to tell him what he ought to do, and compel 
him to do it, saving him from doing his own think- 
ing and appealing only to his own sense of right. 
We may go further, and say that facts which 
come to our knowledge compel us to believe that 
some few engineers on some occasions at least, are 
presuming on this absence of a rigid code to violate 
with expected impunity the most elementary re- 
quirements of courtesy and fair dealing in pursuit 
of their own selfish ends. This ought not to be 
so, but it is. Alas, how weak the sense of right 
is, in how many men, when their apparent mo- 
mentary interests conflict with it! 

For this reason certain elementary rules of pro- 
fessional good manners, at least, ought to be es- 
tablished in engineering practice as soon as pos- 
sible, even if they be not, as we hold they are, 
already established. To such elementary rules only 
we propose to confine our attention, with more par- 
ticular reference to the practice of consulting en- 
xineers. We need not say that this practice has 
enlarged greatly in recent years, and is likely to 
enlarge still further. There are probably far more 
than twenty times as many consulting engineers 
in our large cities as there were twenty years ago. 
It is a sign of promise for the profession that it 
should be so. Too large a percentage of its mem- 
bers are mere salaried employees. It will never 
have the standing which it ought until the propor- 
tion is much less. 

But it is obvious that to heve this so the con- 
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sulting engineer must not offend against his 
brethren unfairly, for his own interest alone. Toa 
large extent his practice and his livelihood depend 
upon them. That some of them do thus offend, 
and most unfairly (if in some cases thoughtlessly) 
we know to be a fact. We shall try to indicate 
wherein. 

In every professional act the consulting engineer 
owes a duty to three persons: 1. To himself and 
to his own reputation; we put this first because 
it is very apt to be first in fact. and if rightly in- 
terpreted, may fairly enough be so. 2. To his 
client or employer, to give him the full benefit of 
all the knowledge and judgment he has. 3. To 
his fellow-engineers, and especially to any engi- 
neer directly affected by his acts, that he do not 
discredit or injure them unnecessarily or unfairly. 
Tt stands to reason that every rightful professional 
act must meet all three of these conditions, because 
neither one of them means more than that the 
consulting engineer is to tell the truth, the whole 
truth and nothing but the truth, according to his 
best judgment, and in such a manner as to injure 
no one in reputation or estate except as the truth 
may injure him. 

From this simple principle, if generally accepted, 
would necessarily result certain rules of practice 
(strictly analogous to those which obtain in the 
older professions) which are now frequently vio- 
lated in form by most of not all of the consulting 
engineers in practice, though we fully believe vio- 
lations of the spirit are very rare and when com- 
mitted as damnatory as if engineering had a code 
of ethics centuries old. Some of these we should 
define as follows: 

1. It should be considered tnprofessional and 

dishonorable for any engineer to accept a call 

in consultation for any work which is already in 
charge of an engineer, EXCEPT THE CALL 

COME FROM OR THROUGH SUCH ENGL 

NBER IN CHARGE. Engagements tendered 

from principals should be considered or accepted 

ONLY when there is no engineer already in 

charge of the work. 

We should lay this rule down with all possible 
generality and emphasis. We consider that it ad- 
mits of no exceptions whatsoever. We hope, and 
believe, that the day will come when it will be 
considered a shameful act that any engineer should 
violate even the letter of this law, as we believe 
it is already established as a shameful act to vio- 
late its spirit. Justice, courtesy and expediency 
alike demand that the letter as well as the spirit 
of the rule should be must rigidly respected. 

First, as to justice: The very act of calling in 
another engineer in consultation necessarily im- 
plies a doubt whether the engineer in charge has 
done or will do the best possible on his own un- 
aided judgment. How can the consulting engineer 
make sure of this unless he knows at first hands 
what the engineer's plans and motives were and 
are, and how can he know this unless the engineer 
in charge either resigns or formally requests his 
engagement, and thereby binds himself to tell all 
he knows in his own behalf? But unless he does 
so the consulting engineer cannot be sure of doing 
justice either to himself or to his employer or ‘w 
his fellow-engineer, and certainly not to all three. 
It by no means follows that the engineer in charge 
need be really desirous of his engagement; he may 
well be in fact most unwilling, and if so his em- 
ployer has a perfect right to put pressure upon 
him and say: “Either consent or resign.” But the 
pressure should come from the employer, not from 
his fellow-engineer. And neither has a right to 
act behind his back or on the sly, without giving 
him time for preparation, unless he is accused or 
suspected of criminal acts. Supposing he knows 
himself to be in the wrong, and prefers to step 
down and out, and have no more said about his 
share of the work, has he not a perfect right ‘to 
do so, and is it decent or fair for his fellow-engi- 
neer to impede his doing so? Many an engineer 
has fallen into terrible blunders, learned a lesson 
from them, and thereafter had an honorable and 
successful career. Is it fair or honorable to impede 
any man from doing so, by driving him into a 
corner before he has a chance to escape? 

Then as to courtesy: Why should any man need- 
lessly wound another's feelings or be rude to him? 
Grant (what is not true) that it is only a form to 
require the call to come through and from the en- 
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gineer, and not from his principals; it is a court- 
eous form; it-at least does no harm, for it is not 
to be supposed that the honorable engineer will 
make any difference in his report, whether he is 
called by the one or the other. “Nothing extenuate 
and naught set down in malice” will be his inflex- 
ible rule in any case. The engineer who knows 
himself in the right will welcome the appointment 
of a consulting engineer if his mode of appoint- 
ment does not in itself imply distrust of him. If 
he knows or fears he is in the wrong, why add the 
perfectly needless affront of ignoring his existence 
to one who is already suffering the pangs of 
anxiety or mortification? 

Then as to expediency: If engineers do not re- 
spect each other, who shall respect them? Even 
if «a wan be indifferent to both justice and cour- 
tesy so he can gain his ends,—and there are, alas, 
too many such in all callings—does he not 
much and gain nothing by setting the example of 
treating the position of engineer in charge with ne 
respect? He may be in that position himself next 
year; will it then be pleasant to him to be thus 
ignored, and possibly have his reputation taken 
away behind his back by a charlatan whose real 
standing he could have made known to his prin- 
cipals before his engagement, had he had the 
chance? Will he not then more clearly see the 
expediency and justice of giving him at least a 
chance to be heard as to who shall be called in 
before the call is given? 

It is not as if the engineer would risk giving 
offense or losing an engagement by being thus 
“finicky,” if any one still looks on it as finicky. 
He would never do so. He need only reply to any 
such irregular call something like this: “I shall 
be pleased act in the matter with the consent of 
your chief engineer, but it is a custom of the pro- 
fession that all such calls should come through 
the engineer in charge, if there is one, to which I 
always like to adhere, as it seems fairer and more 
courteous to him.” The whole profession of engi- 
neering would be more respected for such an act, 
as well as the writer and the other engineer con- 
cerned. 

Yet we do not at this writing know positively 
of a single engineer who habitually lives up to 
this simple and harmless rule, as one to be “every- 
where, always and by all” respected. We do know 
positively of a dozen or more who frequently dis- 
regard the letter of the rule; most of whom we 
fully believe neglect only the form and not the sub- 
stance of courtesy and right; we also have strong 
reason to believe that there are some engineers 
who only need small temptation to disregard both 
the letter and the spirit. 

But if the first rule suggested be reasonable and 
proper, ten times more is the following, which we 
earnestly hope will soon be so firmly established, if 
it is not now in its substance, that it will mean 
professional ruin and disgrace for any engineer to 
violate it knowingly even once, in a case where 
another engineer’s reputation or standing is liable 
to be injuriously effected, for to do so implies a 
moral obliquity which should exclude a man from 
an honorable profession. And yet, the letter of this 
rule at least is very frequently violated, and in 
some cases at least its spirit also, though we hope 
rarely: 
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It should be considered unprofessional and 
dishonorable for any engineer to report upon 
any work which is already in charge of an en- 
gineer EXCEPT TO SUCH BNGINEER IN 
CHARGE. Reports to principals direct should 
only be made when there is no engi- 
neer in charge; nor then, when there has 
been an engineer in charge whose profes- 
sional acts are impeached in such _ report, 
without prior tender of a copy of such parts of 
the report as may personally concern him, for his 
perusal and response. 

It is difficult to speak with charity or patience 
of violations of the spirit of this rule, for every 
man with any sense of honor in him will feel 
instinctively that it is a base and cowardly act, 
of the very essence of dishonor. We are glad to 
believe that the letter only of the rule is fre- 
quently violated; the spirit is conformed to when 
prior information of the nature of the report, 
with opportunity to disprove any charges or have 
his own view fairly stated, is given to any present 
or former engineer in charge. But both the letter 
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and spirit are violated in many instances, and by 
men who stand high in their profession; men whe 
have been selected by their fellows for professional 
honors. Some such instances have been recorded 
in these columns, and not so very long ago. Others 
have come to our knowledge which have not been 
so recorded. 

In defense of such instances, we take it, there 
will be found no man to speak a word; but why 
should a man violate in this way even the forms of 
courtesy? Grant that there is no moral wrong in 
doing so, if he does not in fact as well as in form 
report behind the back of the man he is criticiz 
ing without giving him a chance to defend him 
self. So there would be no moral wrong in his 
walking down Broadway in his shirt sleeves, or 
refusing to lift his hat to a lady, but he is very 
apt to be looked on as a cad if he does, and to 
be held in light Why should he not be 
regarded as a professional cad if he persists ip 


esteen. 


saying things about men to their employers which 
he will not or dare not, at any rate does not, say to 
their faces? Suppose an extreme case; that after 
having been called in by A, he finds himself com 
pelled to say such exceedingly unpleasant things 
about A that he knows B will discharge him. 
Such a contingency is unpleasant enough at best 
to a considerate man, and in a sense he might find 
it less trying to say what he had to say and must 
say quietly, without saying anything at all to A. 
But in another and a truer sense he will find this 
course the most offensive, if he has a nice sense 
of honor. He will say to himself, “No; if I must 
suy anything at all against A I will say it to his 
face. I will preserve the outward forms of respect 
for him at least, or for his office, if not for him. 
I will give him a chance to know what I am about 
to say before I say it; to point out any errors’ in it 
privately, before I say it publicly, both for my own 
sake and for his. If I still cannot agree with 
him I will give him a chance at least to say his 
say in his own words in his own behalf in trans- 
mitting my report, and to enter an appeal from it.” 

The only rational objection which can be made 
to this course, is that in some cases it might lead 
a consulting engineer to be less frank and explicit 
in his report. But if he does so he is of a more 
or less cowardly and unworthy temper. Things 
which such a man would leave unsaid for such a 
reason were perhaps better left unsaid, because 
without some such restraint the man who lacks 
the courage of his convictions may well say more 
than he is quite sure of, and be sure of more than 
he really knows. It is one of the strongest points 
in favor of such an inflexible rule as to the form 
of reports that, while no man of honor would per- 
mit it to make any difference in the substance of a 
report, it would make him more careful about its 
form, and more on his guard against cock-sureness. 
The best of us need some such check against ocea- 
sional careless lapses from fairness, just as we need 
the check of some established rules of etiquette 
against unintentional rudeness. It has been well 
said that the basis of all such rules is nothing more 
than respect for the rights and feelings of others, 
though the connection may not always be ap- 
parent. Few are gifted with so nice a sense of 
courtesy as to do always just the right thing with- 
out some rules to guide them. Fewer still are 
gifted with so nice a sense of professional equity 
as to say and do always what is in fact fair, if 
they allow themselves to violate habitually or ever 
the forms of respect for others. 

But if this be true even of the forms of fairness 
and courtesy, what shall be said of those cases, 
by no means unknown in high professional circles, 
though we hope rare—in which both the form and 
the substance of fairness are violated throughout 
a professional engagement; in which a call is ac 
cepted over the head of the engineer in charge 
and without his knowledge; in which the latter ix 
systematically ignored and the principals only 
consorted with; in which a report involving serious 
charges against his professional work is finally 
handed in over his head; in which judgment is 
rendered by non-professionals against the engi 
neer on the strength of that report and his eugage- 
ment terminated without his being asked or per- 
mitted to defend his acts; and in which it finally 
appears (or does not appear) that grave and pal- 
pable errors of fact or theory or both were eon- 


tained in that report, seriously affecting its sub 
stance? 
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It is asserted that no such instances ever occur 
among reputable engineers? We will not assert 
that they have occurred. But we will say that we 
have strong reason to believe that they have oec- 
eurred. We will say also, that they may occur 
at any time, so long as it is considered pardonable 
for one engineer to report about the conduct of 
another behind his back. We will say further that 
so long as this last is true, human weakness may 
lead many men to be unduly blind to one side of the 
case, and so work as real injustice, even when con- 
peril bias is wholly absent. 

To save ourselves and each other from these 
dangers; to show that respect for our own pro- 
fession which we wish others to show to it; to 
save ihe niorally weak from temptation (and 
which of us is not morally weak’?); to ensure even 
that we do not unintentionally wrong or wound 
our brethren, it is time that some outward forms 
of conventional respect which may not be violated 
with impuity should be established formally among 
engineers as they were long ago in the older pro- 
fessions, and as we hold them to be already e=- 
tablished in their substance in engineering and 
every other decent profession. We had meant to 
speak of two or three other rules of this kind which 
we think only_less important than those named. 
But we have said enough for the present. We 
may return to the subject again. 


THE TYPE-WRITER IN CIPHER-WRITING. 

A curious suggestion in regard to certain posible uses 
of the type-writer is made by M. Erve, in ‘Le Geni> 
Civil.” It is well known that a favorite form of cipier- 
writing consists in substituting certain letters for otiers, 
each party to the correspondence having the key by 
which he can place the substituted ones by those 
intended to be read. M. Erve points out that a secret 
correspondence of this sort can be carried on very 
readily by means of any type-writer. All that is noces- 
sary is to transpose types on the typebars, so that, for 
example, touching the key marked A will print C, B 
will print R, and so on, After one instrument has been 
so transposed, the other is to be corresponding y re- 
arranged, so that the key C will print A, the key rn 
will print B, and so on. Then X., the correspon lene 
at one end of the line, on receiving a cipher dispitch 
from the other, Y., has only to copy it on his type- 
writer. The machine, retransposing the letters auto- 
watically, will at once give an accurate translation, 
while X.’s reply, written on the same type-writer wuich 
translated Y.’s original dispatch, will form an un niel- 
ligible string of letters, which, by copying on Y.’s 
type-writer, will be in its turn translated. A cipher 
correspondence of this kind has an advantage over the 
ordinary sort, in that the two parties use different, 
although reciprocal ciphers, and a comparison of dis- 
patches captured from each will give little clue to tre 
meaning of either. Moreover, it would not be very dif- 
ficult, with some type-writers, which have two space- 
keys, to make the space-keys actuate types, so that 
the Goenment would be an uninterrupted string of let- 
ters. Such writing is very difficult to decipher, from 
the impossibility of telling where the words hegim er 
end; yet the corresponding instrument, by mere cop,ing, 
would translate it perfectly. 

Another use of the type-writer which M. Erve sug- 
gests is an instrument for shorthand writing. Must 
stenographers, in addition to the characters for sound, 
employ a large number of abbreviations and signs, 
usually ‘of their own devising, which no one but them- 
selves can understand. Hence it comes that steno- 
graphers cannot read any one else’s writing but their 
own, and occasionally fail to read that when their use 
of abbreviations has been too liberal. M. Erve says, 
very truly, that characters indicating sounds with suf- 
ficient accuracy can readily be found in the type- 
writer alphabet,-while a code of abbreviations misht 
easily be agreed upon among stenographers. With 
such a phonetic system of using the characters, and a 
reasonable number of abbreviations, it would be easy 
to write four hundred words a minute on a type- 
writer, which would be fast enough for the most 
rapid speaker, while the stenographic writing wouid 
have the great advantage of being legible to any other 
stenographer besides the one who wrote it.—‘‘American 
Architect.”’ 


LETTERS TO THE EDITOR. 


TO BRIDGE ENGINEERS. 


Sir: It has been brought to my attention thut in 
certain bridge lettings, competitors have stated, or im 
plied falsely, the plans submitted by them had been 
prepared by me. 

I desire, therefore, to give notice to any parties who 
may thus endeavor to trade upon my reputation thad 
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it cannot be done with impunity. Any parties who have 

Plans prepared by me will always have stronger evi- 

dence of this fact than their own statements or iin- 

plication. Theodore Cooper. 
New York, Nov. 1, 1892. 


CONTINUOUS RAILS. 


Sir: I have read with great interest the review of 
Mr. Moxham’s experiments in the last number of In- 
gineering News, and, as going to confirm the position 
there taken, it may interest you to know that in July, 
1891, [ saw them laying street car track in Barranquilla, 
Republic of Colombia, where they used a portable forge 
and riveted the rails together without the slightest al- 
lowance for expansion and contraction. As you are 
aware, the heat during the day at Barranquilla is some- 
thing terrible, and is aggravated by the sandy soil, 
while the nights as a rule are quite cool in comparison 
and pleasant. I could not see that this method of 
fastening the rail produced any movement of the track 
whatever. Neville B. Craig, 

Late Chf. Engr. Antioquia Ry., U. S. Col. 

Philadelphia, Oct. 30, 1892. 


HEAVY HAULING ON PAVEMENTS. 

Sir—I notice in your issue of Noy. 3, a note of the 
hauling of the hub and shaft of a driving-wheel for 
the Broadway cable railway, and the statement that 
it crushed the pavement. While I was engaged on the 
construction of the St. Louis cable railway the following 
occurred :— 

A new cable was ordered, weighing over 105,000 Ibs. 
without the reel. Mr. Meyers, the contractor for haul- 
ing it, had a wagon built with 3-ft. wheels and 12-in. 
tires. The load was hauled six blocks and the wieels 
had then to be reinforced with pieces of wood inserted 
between the hub and felloes; the load was delive:ed, 
but the wagon was only fit for the scrap heap. 

The load and wagon together amounted to a little 
more than 15 tons per wheel. The effect on Belgian 
block pavement was to depress it 2 to 3 ins., leaving 
two distinct furrows in the street. But not a. mark 
was made on the asphalt pavement. Yours truly, 


Baltimore, George P. Crehore. 
Nov. 5, 1892. 





MR. FRIZELL’S FORMULA FOR WIDE CRESTED 
WIERS. 

Sir: I have waited expecting that others would have 
some comments upon the formula for wide crested 
weirs, given by Mr. Frizell in your issue of Sept. 2¢ 

The formula is not new, nor, what is more to be 
lamented, does it seem to be as reliable as the experi- 
ments there given would indicate. The formula in ques- 
tion is given in the article Hydromechanies in the last 
edition of the Encyclopedia Brittannica (p. 472, col. 2) 
under the form V = 0.355h 42 gh where it requires but 
the substitution of the valne of 42g to give the identiea' 
coefficient (8.09) given by Mr. Frizell. But the writer of 
that article does not seem to see so clearly as Mr. 
Frizell, the relation which exists between the two 
depths, for he says that theory gives no relation be- 
tween them. 

But the more important question is as to the reliabil- 
ity of the formula. A formula which could be depended 
on with anything like the approximation of the Francis 
formula for sharp crested weirs would be a boon. But In 
the wide crested weirs experimented on by Francis, the 
upstream side consists of an inclined plane, about 15 ft. 
long, and rising about one foot in three. Experiments 
under these circumstances would evidently be unreli- 
able for the general case of the weir, as the inclined 
plane makes the conditions entirely special, and would 
increase the coeflicient over the case where the front 
face is vertical. Such effect is too well known to need 
more than mention. But the test of the formula is its 
agreement with experiments. 

The only experiments on wide crested weirs with 
which I am acquainted other than those of Francis, are 
by Blackwell and Fteley and Stearns. In neither case 
are the original memoirs at hand, but the tables of 
results are probably to be trusted. A summary of Black- 
well’s experiments is given in the same article referred 
to in the Ency. Brit Multiplying the values there 
given by */, 12gto make the coefficient comparable 
we have the following values for the wide crested cases, 
which are the enly ones in question: 

Coeflicients for Wide Crested Weirs, from Blackwell's 





‘Experiments. 
—-———_——_——Crest 3 ft. wide.——_ ———__—__._ 
3 ft. 3 ft. 10 ft. 
Heads 3 ft. Jong long 6ft, 10ft. long 
in long fall fall long long fall 
inches. level iin18 linl2 level level 1 a ise 
1 2.42 2.9? 2.5¢ Sues 2.04 
2 2.58 2.93 2.85 2. ” :: 3 
3 2.36 2.87 2.88 2.68 
4 2.24 2.30 2.44 2.66 eH 2:76 
5 2.56 2.76 Be se 2.78 bi 
6 268 a 2.84 8.71 . 3.75 20 
7 2.61 2.75 2 & 2.06 ‘ae ‘sais 
8 2.52 2.62 aie 2.51 2.71 
2 2.54 2.63 2.67 2 57 2.60 eid 
10 niga winate 2.49 2.43 eee 
12 2.50 cers 


The results of Fteley and Stearns are given in the form 


of corrections to the depth upon the wide crested weir 
to give the depth upon a sharp crested weir discharg- 
ing the same amount of water. Accepting the form of 
the formula, we would have over two weirs: 


a Vi? = a yH® 
Where Hand H’ arethe corresponding depths on the 
two weirs, and taking Francis’ coefficient 3 33 we should 


/7H\3 
have a = 3.33 / = ) from which we may find the 


corresponding values of ‘a’? from their experiments. 
Making the reductions we have the following table: 
Coefficients for Wide Crested Weirs, from Data Given 
by Fteley and Stearns’ Experiments. 
——-Width of crest 








a Ledasimiasoen 
Heads, a 6 12 24 
ft. inches. inches. inches. inches. 
.10 2.46 2.51 2.51 2.51 
.20 2 - 2.58 2.54 2.52 
.30 2.48 2.56 2.53 
40 3 3 2.78 2 58 2.54 
59 ce 2 92 2.62 2.55 
-60 ices 3.08 2.66 2.56 
75 saree 3.26 2.74 2.57 
1.00 was’ ise 2.92 2.61 
1.20 3.08 2.65 
1.40 2.22 2.70 
1.50 3.30 2.74 


In both cases the reductions have been made by the 
slide rule, so that errors may be expected, in the last 
place at least. Not having the original memoirs at 
hand, it is possible that the tables are used in a way 
which they will not warrant. But the agreement be- 
tween the two sets of experiments strengthen each. 
The coefficient manifestly falls far short of the 3.09, 
except when the depth is nearly equal to the width of 
the weir, a case which is recognized as undesirable 
with the sharp crested weir, and which will not be met 
with except for very short weirs. 

It would therefore seem that the agreement with the 
discharge in the experiments of Francis is due to the 
special conditions of the inclined approach, which, as is 
well known, would increase the discharge and therefore 
the coefficient. As the object of Francis was to measure 
the discharge over a weir of the same section as the 
dam across the Merrimack River, his experiments were 
limited to this form. Very truly yours, 

L. G. Carpenter 

Fort Collins, Colo., Oct. 25, 1892. 

(We observe to one of the quantities in a purt 
of Blackwell's table not quoted above (Encyc. Brit. 
“Hydromechanics” p. 478) the following note: ‘The 
discharge varied from .461 to .665 cu. ft. in two 
experiments. The co-efficient (given) is derived 
from the mean value.” ‘The mean of two observa- 
tions standing to each other as 100 to 70 is not 
very close work, and the range of the Blackwell 
tests as to constants was rather small. Moreover, 
is it not true of both the tables above that on the 
whole they indicate that as the head becomes jurge 
(i. e., over a foot, which is large only in such tests) 
and the weir long, the influence of width and 
slope of crest, becomes evanescent? The F teley- 
Stearns tests, however, plainly indicate that the 
co-efficient should be greater than 3.09, if cor- 
rectly made and tabulated.—Ed.) 





MILL BUILDING CONSTRUCTION, WITH 
DETAILS FROM PRACTICE.* 
(With inset.) 


The writer wishes to present, for your consideration 
and discussion, a brief statement of the more importaut 
conditions which should govern the design and con- 
struction of modern mill buildings. The general di- 
mersions of the building, in any given case, are de- 
termined by the use to which it is to be put, waile 
the sections of its members depend upon the str ins, 
due to the various loads it is called upon to withstand. 

General Types of Buildings.—There are three geuer.1 
types in common use. The first has a rigid iron fra: 
tLroughout. Each transverse bent is made up as fol- 
lows: An fron roof truss is supported at its ends by irou 
columns firmly anchored to masonry piers. The bent is 
made rigid by transverse bracing, consisting of kuee 
traces in intermediate bents and vertical bracing i> 
the end bents between columns. In the sides of build- 
ing vertical bracing is provided between fhe colunns 
and lateral bracing in planes of top and bottom cho d: 
of trusses. When long panels are desired, the al e - 
nate roof trusses can be supported on longitudival 
girders or trusses running between the coummns. At 
the ends of the building one or more gable co'u:nns 
should be introduced to shorten the unsupported length 
of transverse vertical bracing. The sides and end« 
may be covered with corrugated iron sheeting supported 
on suitable framework. 

The second type differs from. the first in having thiu 
curtain walls of brick, built up to the top of columns 
on all sides of the building. These ¥ walls carry no verti- 








a4 per B.A George H. Hwchinson, J Assoc. M a Am. 


E.. before th 4 a Weet- 
-~  Foaanphen @ Fingineers’ Boe ety 








Nov. 10, 1892. ENGINEERING NEWS : 147 


il loads, but must do the 
work of the vertical br 


: lug between the columns 
« < yu... a 5 




















































in the s'des and ends 
: Z = =< - . . 
kan . i = vg fhis bracing ts therefore 
¢ - m7 ., » 420, + . omitted: but there should 
: Ac oy < wachion a 
& LAR ey 2 : building a top s rut 1 
" . yoola + = \ 
\ v # 4 “4 e 1 g e ry ning fro coh n ft 1 
’ so? roe ~ Ae 
h \y N | ee Wn K2xe> =€ys : r . ' { ‘ ig 
WN = mG oSébe fy 
<4 : . x 2 Ee A : t! funges, in orde 
on 
¢ PRESS ‘ 
c it av) 7 é Wada ft 5 as u J ; : 
5 =~ AW Ww ¥ cere * 4 ¢ i i w ' 
+ picts SS sx ot ac > oO 1 low ' eT 
3: Ni. 188 & 7% wiNG a> 8f i o n th 
- Jl . : - 
UE f= u J . Lai : . a ' ! t ' a. 1 
6U Ah KO ga - - . i a \ v iu ’ 
so id Wend <2 (St pm = a 
OF 4 SE x f = - ‘ : ‘ a 
OF Bese cite oul.nt ae “a er : cn , 
os dey ¢, < 7. 3 poy . of the first 
x So (xt » ; s »* Ww 
BES. =| a s ble hstand tl 
SOP Pt uy es 2 we t = S “ % © ' ‘ lt 
. . < 
> Be RAN /1®: % _: > ind travel'ng cranes, ain 
vo | j : <ake> < } i ~ ir : 
ao - 4 o1 ae Le x <— if x tl ' at te ist 
x = k a -* ; v f 
+f << 2am Ye bs Neh Ana: x < x 2 . pal an i wi large horizontal for is 
ng "6 an ae tet Te = oct | i ys well as the usual r i 
7 4 | ~~ 2 a.oh § =F 36 \ j b es 
re <2" o Pint ™ b . j j loads The second type 
SAM “nt ate wh SPE Fond oo while suitable for tudd 
= eK 1 Si~.8*8 ; ' ast , ' ty 
ml . o J j ngs of CAV con 
Kite i? = e > € Aw . ¢ 
“ oe re i = Vis } 4 ' o ind spr illy uday i 
mat |\." bens | 1 GF for machine shops, i 
ay . «5 : - t i! i 7 e ns L fitted t l 
vA. 4 ‘ et c e 
a5 $ i =< > 32; 1 8 oO the t f i 
ako - == SSS me 7 ' ” 
SF | .8x8 480q > —_ > kx Ss 4 : o large capacit t 
¥-*y?i--@ 4804 yoou = ¢ a-! s a 7 lv if the build } } 
sats” 2 UIDW 494u2D ; burping 4, sui- On i 5 ts Ss » Ww o By 
Ma t > pS Ss < Peco oH i i ' $°  § and narrow. If fo 
\ ~ = : o* “ i - ' ' 
\ Est = as = = 2 j ¢ i Ww eason t brick wall 
e x | w . ] a = 7 / be 
WeeX tlie IS e71\. : yj ; a | a considered essential, 2nd 
\ows -—¥ | " * i . l . 
eee elle | ; / o | OS 5, It ts desired to res 
t x + 5 2 ° By a: the g test streneth 1 
% lah } = v e~%e - i} (2 4 rigidity poestbl r ’ 
- myerN , y tt 4 ax ] Z 
c y* t preted be oe mom a + ib sh} as S less of exponse, a Combin 
- I; ay , +e 5 wes, : 
0 Koken a a *t } i 2-2 of these two type 
5 oh ss - hw ! 
6 o ' t . = -— 9 7, UV would give a result whi 
ZL : 1s +++ 4/0 { r = ; 
Y3x OF bie j - 5 could not be surpassed, 
Ws . ip: us a “ The last type of co 
oq) = * i ' vt ‘-a trs oO 2 struction to be mentioned 
BDU t wy u : 
eLO ia 4 8 1 , { ey - is well adipted to build 
5 8 9 i + iW) y eo " : 4° 1 si = ings intended for heavy 
92 1 " o : eH! iH > & machinery and light fib 
Oo | Hit Ci v1 9 , H 1a if 5 2 cranes, and may he uscd 
: ' ¥ - . 
| ittt ii * ; i S | 2 GB © for suspended = traveling 
. } Hh +H | v A} +314 »x H cranes In this third 
j ESS | @ +2 i ox 
“ ii i i & 
wep ->_ ; = ap a See i Ah 1d} ¢ Oo oc type there are no irn 
a ae st — nt a < i Ae S & columns rhe ] f 
5% o g a | Tlie go -~ = So rr i , .-<€ the building are brick, and 
. % = 0 06° j ui tl t 
> Wy x an > + 0 o2* ) s ie roof trusses rest di 
6 W/} + © 2 ij He : «Mi $ : = a rectly upon then Add © 
+} 3 \ Wi /fOSs > 8 5 iat + + Sus T Buc; u ex} ith A Ww > , . - _ 
als “ — oc } > 21.5 || 5 =‘ j cd oO. tional rigid’ty ean b 
3s 7 4 ooh TL foi) ie $429US oe uS zto 2 ¥* OC secured by ti tr 
— ed fe O™ GL pee Saad — Ai i = ; . . cE 
; a ny it eae Aa oy “4X . “vozs - 0 tion of iron columns at 
— ah 9 ¥ > o rY A f cu. c . . . 
3 C181) Neate, i SS yee al i 3 ) uns ~ £ the four corners of th 
y 5 4a) Pavegnuscy i Ree a 5 4 A 5 | ; £6 > — building These coluuiiis 
- © , i T + 2 
6 4 oes li (2 x : $5 Oo c should be well an«hor.d 
Zz ys , + 0 ‘ : 
|| /Guct¢6\\\) £ ‘ a. ti 3 ; 5 x : tu the foundations. l 
: ; i isi a > P try . 
5% {passa \ Ns Se | ieee 2 B&B ‘oof trusses should b 
6 Foon as i > alee a sana npae el bh Sa cthes app a an braced in the planes of 
£§ | oan; 3 aia eo aia ‘> w % 
6 WH : eo or WE s © the top ent  bottor 
=o, || ae - u = O1.Sj° fl c ' 
6 8 Q oo x si20uS 5 | Ii! - ° chords If there are no 
c . pea’ i > « 
o= 3 Hott t eBnucy; | = = jib cranes for which to 
x } } 
a oO i} + : 9 Me 2S HM Ob PE a 3 provide, the bottom chord 
0 . i T hts wad _ br ae . 
ef vio + ij i QO w racipg may be put in 
S Ss 5 Ae mR } 0 wi alternate panels on! 
OoL & ey A ¢ o al eq . 
EE 8 T j i ex9 “ot | } ° = a which case, however, th 
> 2 t—+ 4h) 4 a ‘ } j C : A 
os 9 . THe 11h & 7 550 yi t : en top chord bracing should 
: } ' < Or (| i : 
| H) iS 5 t!! cos i a. be in every panel to keep 
Tt j Wis a T 1 T « ; 
iH Pee - he-+--t +4 the walls in line. 
| 18 fs $ 4 Cit ° 
| Wig!» pj} 4 > Classification of Forcus 
| i ‘ wi” + ht. ~ a ‘ 
b Se bese} ze . = Sey =< point it may be well to 
Les as ; : . die is 
i = — F and Their Action.—At this 
. qk 5 ‘ . tI ry S state, at some length, ihe 
nis oF : . TI r character of the loads ad 
JOS] ALA, tr 4 : T itr { 
Pm 494u9D, 9x yf Oe ¥ bj} L yn forces which come upon 
Kinctabeades 2 tj} dat ‘ . : 
x cs \ 4 om a | % a mill building, examine 
: Ji—it as the action of these }| ads 
eg =I ty ‘o a upon the structure, and 
55 + Ro : @ ' 
33 |  & determine the provisions 
: | : > necessary to withstand 
es ] 3 them. To ascertain the 
or { RS p > amount of the dead a 4d 
be) 4 ky < live loads, and find the 
+5 | f ‘ a. stresses resulting there 
Ue > Ro from is an important 
+ 
j ' question, by no means 
= f easy to solve, as wil be 
| f readily seen from what 
T i follows. For conveniciuce 
$.¥ -¥ in treatment, the forces 
to be considere®* will be 
. grouped under two bcads 


_~ vertical loads or forces 
and horizontal forces, 








- amped eas ips eth ENT OT LE 
a RS ERR SE ne 


appa penpamnmartenmeep nesters, A I ES ST TS ay See ae 


een atecd ees: 


Te tte CATE TNE EC a: REE 


448 


ENGINEERING NEWS. 


Nov. 10, 1892. 





Vertical Loads or Forces.—Under this head come the 
weight of the iron frame and its covering, the weight 
of snow, the vertical Component of the wind, traveling 
cranes and their lifted loads, the weight of pipes, 
machinery and shafting, the action of driving belts, aud 
such additional loads as may arise in individual ca es. 
The importance of considering the action of stres es 
due to cranes is evident, when we consider there ave 
now in use jib cranes of varying capacity up to 50 tons 
and traveling cranes up to 100 and even 150 tons’ ca- 
pacity. These cranes produce not only direct stresses 
in main members and bracing, but also heavy bending 


moments in the columns,and alternating stresses in vari- 


ous members throughout the building. The action of 


jong lines of shafting with their driving pwleys aud 


belts, and of hydraulic and steam machinery frequently 


contribute a large share to the sum of uncertain, ad. 
too often, unconsidered stresses, to which a mill build- 
ing is subject. While it is impossible to determine these 
stresses with accuracy, it is nevertheless necessary to 
make allowance for them; and the proper way to d al 
with them is to assume, as nearly as may be, on 
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equivalent uniform load and a single concentrated load, 
which imay be applied at will to any member of the 
structure. These vertical loads vary so in-amount, de- 
pending on the span and type of building, that it is 
impossible to give any equivalent load per square foot 
which could be used indiscriminately. It must be as- 
certained independently for individual cases. The action 
of the vertical loads on the structure is readily de- 
termined and need not be further discussed. 


Horizontal Forces.—Under this head come the hori- 
zontal component of the wind and the thrusts from 
the traveling cranes, jib cranes, belts, etc. Tue hor:.- 
zontal action due to the cranes and wind is of con- 
siderable importance, and is an element which, perhaps, 
does not receive the attention it merits. Fortunately, 
however, the maximum wind and the maximum crane 
loads occur but rarely, and the probability of their o- 
curring simultaneously is so small that if we proportion 
each member for the larger, we may disregard the 
smaller. Horizontal forces act on a building, tending 
to move the structure horizontally and to overturn it 
as a whole. As a result, stresses are produced in 
ihe individual members throughout the building. Fric- 
tion and the weight of the structure are usually suffi- 


cient to counteract the tendency to movement, and we 
need consider only the action on the individual m:m- 
bers. This action can be best shown by means of a 


stress diagram, Plate II., Fig. 1. 

The following conditions will be assumed, the 
ing to consist of a rigid iron framework throughout, 
with dimensions as follows: 


Ft. Ins, 
Height to center line of bottom chord of roof 
SFOOD 6 iv.0.05 6b ctids Rebate ie saccteicsstwreesetecs 2 
Bige GF TOOE CHNE. 6. vcccleccccesvuseveieswasecs 16 0 
Height of ventilator................ pcmenes ake 7 %§ 
eo Ree errr ree 66 0 


Span of building, center to center of columns.... 64 0 


Wind force will be taken at the low value of 20 Ibs. 
per sy. ft. The wind will be assumed to blow in a hor'- 
vontal direction in all cases. The vertical decd load, 
acting on columns, of 25 Ibs. per sq. ft., horizoutal 
projection ; with an additional vertical load ng. 
acting on columns, of 25 Ibs. per sq. ft., borizoutal 
projection. These two loads cover the weight of the 
iron framework of the structure; the roof load teing 
the weight of the trusses and their covering, and the 
additional column load being the weight of the columns 
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and their bracing. The permanent loads only have 
been selected for analysis, so that the liability to 
alternating wind stresses in the roof trusses may be 
fully shown; at the same time, the dead weights have 
been taken quite as large as will occur in practice, and 
in the majority of cases they will be considerably 
smaller than those assumed. Thus it will be seen 
that an extreme case has not been taken. 

Were we designing the building for actual construc- 
tion, it would be necessary to assume, in addton to 
those already mentioned, vertical loads something I ke 
the following: For snow, 10 Ibs. per sq. ft.: for equival- 
ent uniform load, 10 to 15 Ibs. per sq. ft.; for con- 
centrated load, 10,000 Ibs. 


The equivalent uniform load and the concentrated load 
above mentioned, are loads referred to in the paragraph 
relating to vertical forces, and cover the action of shaft- 
ing or other indeterminate loads, which would affect 
the building, their amounts depending upon the use to 
which it were to be put. If cranes were to be put in 
the building, their action would also have to be consid- 
ered. For the purposes of our discussion, these loads 
need not be included in our analysis. Analyses have 
been made for the five cases named below. 


The diagrams on Plate I show: 

Case 1. The stresses in roof trusses, columns, and 
knee braces, for wind acting on one entire side of the 
building and roof, column hinged at base. 

Case 2. The same conditions of loading, columns rig 
idly fixed at base by anchor bolts. 

Case 3. The stresses in roof trusses and columns, for 
permanent dead load. 

Case 4. The stresses in roof trusses, for wind on the 
roof only. The roof trusses rest on wall and are an- 
chored at both ends. 

Note.—For cases 1, 2 and 4, the entire horizontal force 
of 20 Ibs. per sq. ft. is considered on the vertical pro 
jection of all surfaces acted on by wind. The vertical 
component is disregarded. 

Case 5. The stresses in roof trusses, columns and kuew 
braces, for wind acting on one entire side of building 
and roof, for columns rigidly fixed at base by anchor 
bolts. 

For case 5 only, the resultant action of the wind is 
considered to be normal to the roof surface. It is cus 
tomary to consider the resultant wind pressure as act 
ing normally to the roof surface; we have, however, in 
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the present instance, for the purpose of comparison, 
found the stresses resulting from the normal pressure, 
and also from the full horizontal force of the wind act- 
ing on the vertical projections of the building. In the 
latter case there will be no vertical component. Wher 
the resultant normal pressure is considered, as in case 
5, the wind stresses may be found in one diagram for 
this normal pressure, or the stresses for the horizontal 
and vertical components may be found separately, and 
combined for total wind stresses. 

Cases 2 and 5 show a comparison of the effects of 
normal and horizontal wind pressure. All the cond) 
tions in these two cases are the same, except that of 
the direction of the resultant pressure of the wind. In 
high buildings with ventilators, on account of the smal! 
proportions of exposed roof area; the difference in 
stresses is not very marked; the resultant normal press 
ure giving in most members the smaller results. 

According to Unwin, the f.1mula* P = F Sin. i. 1.84 Cos. 
i — 1 deduced from Huttuon’s experiments expresses the 
relation, for wind blowing borizontally. between the 


“For clear explan-tion ot 1 formula see Greene's 


“Graphical Analysis tor Rooi Trusses,” John Wiley 
& Sons, 





Nov. 10, 1892. 


— aad 
horizontal force of the wind on a vertical plane and the 
normal pressure on a surface inclined to the horizon. 

In this formula: 

F = the horizontal force of the wind on square foot of 
a vertical plane, placed at right angles to the direction of 
the wind. 

P =the resultant pormal pressure of the wind on « 
square foot of the surface of a roof inclined at an angle i 
to the horizon. 

The following table gives values of FP, derived from the 
above formula for various inclinations of roof surface, 
for wind blowing horizontally exerting a pressure of 10 
Ibs. per sq. ft.on a vertical plane. 

r° = Angle of roof surface with horizon : 

5? 10° 18° 26° 25° 30° 35° 40° 45° 50° 55° 60°. 

p** = Resultant normal pressure per sq. ft. of roof sur- 
face: 

1.3 24 35 4.57 5.62 6.52 7.52 8.35 9.02 9.52 9.90 10.0 

The intensity of the wind stresses throughout the roof 
truss is dependent, other conditions remaining constant, 
upon the ratio between the total length of the column, 
and the length of the portion above the foot of the knee 
prace. The greater this ratio, the greater will be the 
stresses. 


Although the braces have 
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been assumed of 
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and to keep them properly lined up. For this purpose 
vertical longitudinal and vertical transverse bracing 
and lateral bracing are required. 

Ventilator Bracing.—There should be a strut running 
from top of each ventilator post to apex of main roof 
truss, to prevent distortion of ventilator frame. Verti 
eal longitudinal bracing is needed in sides and at cen 
ter line of ventilators, to keep the frames upright and 
parallel. When swinging windows are placed im sides 
of ventilators the bracing in sides must be omitted, and 
stiff bracing fastened to the ventilator purlins should 
be used. 

Rafter Bracing.—The purpose of this bracing is to 
keep the trusses from overturning, and it should be 
strong enough to resist the action of the wind on the 
gable end of the roof. This bracing may be placed in 
alternate bays only. 

Bottom Chord Bracing.—The purpose of this is to keep 
the columns in line and to distribute concentrated loads. 

Vertical Bracing Between Columns.—The purpose of 
this bracing is to transmit to the foundafions all stress °s 
dune to horizontal forces. The greater the depth of this 
bracing, for given length of column, the less will be 
the resulting stresses in the columns, trusses, and in 
the bracing itself. Usually it may come down to a 
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greater depth than will ordinarily occur in practice, an 
eXamination of the diagrams will show for cases 1 and 
2, and even for case 3, that the wind stresses in some 
of the principal members of the windward side of the 
roof trusses are equal to the dead load stresses, while 
on the leeward side the stresses are of opposite char- 
acter and of even greater intensity. Note especially the 
Stresses in the top and bottom chords of the roof 
trusses and the two main diagonal ties running to the 
ie also in the knee braces and the adjoining diag- 
onalis 

The analysis for the horizontal action of crane loads 
is similar to that given for wind, except that it is sim- 
pler, as there are fewer loads to deal with, therefore 
it is not necessary to give the analysis for this class of 
forces, but in practice the maximum stresses arising 
from either wind or crane loads should be provided for. 
coun a such part of crane load as may be deemed 

proper for bent under consideration. 

Systems of Bracing.—Mill buildings should be thor- 
oughly b braced to resist the action of horizontal forces 
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point 8 to 10 ft. from the ground. The bracing in the 
sides, takes the longitudinal thrust of the wind and 
crane loads, and the bracing in the ends resists that 
part of the transverse action of the wind and crane 
loads received from the bottom chord bracing. 

It will be well to consider, in a general way, the ac- 
tion of the wind and crane loads on these systems of 
bracing in the sides and ends of a building. Both of 
these classes of forces, if allowed, would act on the 
structure in the same general manner; but the different 
conditions under which they are applied seem to war- 
rant the provision of separate systems of bracing to 
transmit them to the foundations. It would be imprac- 
ticable in long buildings to make the bottom chord brac- 
ing heavy enough to carry the cumulative wind loads 
from the successive panels to the ends of buildings. It 
is, therefore, necessary that each intermediate bent 
should resist its own wind load and a portion of the 
distributed crane loads. To do this, knee braces are 
provided at each bent running from bottom chord to 
eolumn. The conditions of head room allow the knee 
brace to extend down the column a short distance only, 
and the resulting stresses from the wind, as has been 
shown in the diagram, are large in the trusses and col- 
umn and in the knee braces themselves. These mem- 
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bers should, therefore, be made abundantly strong tv 
resist these stresses. The uniform wind loads having 
been provided for, the crane loads and other local load 
ing only remain to be considered. The bottom chord 
bracing must take these loads and distribute them to 


the adjacent bents, transmitting the residue, if any, 


to the vertical bracing in the ends of the building. This 
is an economical arrangement, since the maximum 
erane stresses occur simultaneously in two or three 


panels only, and consequently are not seriously cumu 
lative. Crane stresses are occurring constantly, and 
their repeated action would be a severe test upon the 
rigidity of the structure, if each bent were to resist 
the stresses from loads in the adjacent panels. On the 
other hand, large wind loads occur rarely, and the in 
dividual bent can withstand them without injury.” We 
do not mean to say that in practice the wind will be 
taken by the individual bents and the crane loads by 
the bottom chord bracing, because there is necessarily 
great ambiguity in the distribution of these loads; but 
the bottom chord bracing will have served its purpose 
if it relieves individual bents of the racking effect of 
cencentrated loads. 

Action of Horizontal Forces on the 
column in resisting horizontal forces, 


Columns. —The 
acts as a beam, 
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BUILDING FOR BENDING SHOP OF TUBE WORKS. 


and when rigidly anchored it may be considered as 
fixed in direction at the base; but when not properly 
anchored, it must, be considered as hinged at the base, 
or in other words, free to rock on the pier. Theoret- 
ically, we might consider the column as fixed in direc- 
tion at the top also, when rigidly connected to the roof 
truss; but as we are not at all sure of realizing a suffi- 
cient degree of rigidity at this point, it wil] be safer to 
consider the column simply supported at the top in 
all cases. In reality, there would be but little gain in 
fixing the column in direction at the top, as it must 
be done at the expense of resulting bending moments 
in the roof truss. The column, then, in resisting hori 
zontal forces, will, when rigidly anchored at the base, 
act as a beam fixed at one end and supported at the 
other;* but when not properly anchored, it will act as 
a simple beam | supported at both ends. The anchor 

*In the analysis of this case, the column has been 
considered as a beam with level supports; strictly, this 
condition will not be realized, for, as the top of the 
column deflects to the leeward, the support at that 
end will be depressed an equal amount and the re- 
sulting stresses will be somewhat larger than fouflé 
by the analysis.  ouare, this increase is, in a mea- 
ure, counteracted by the fal condition of fixedness 
+ en, ae been disregarded in the 
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bolts in fixing the columns have to resist the bending 
moment at the base, or, in other words, they must coun- 
teract the tendency of the column to rock on the pier. 
They must also resist the horizontal thrusts not over- 
come by friction. The rocking tendency is influenced 
by the width of column base and by the depth of the 
vertical bracing. . 

The lower the bracing extends, the smaller will be 
the bending moment at the foot of. the column and the 
jess the pull on the anchor bolts. If the bracing were 
to extend the entire length of the column, the bending 
moment at the base and the pull on the anchor bolts 
would be reduced to zero. In practice, the bracing can 
run down the column a short distance only, and bend- 
ing moments will oceur at the foot of the bracing, and 
at the base of the column. As a result, the column, 
neting as a beam, will be distorted, and a point of con- 
tra-flexnre will occur in the unsupported portion. If the 
nncéhor bolts be removed, the case will be a beam sup- 
ported at both ends. The point of contra-tlexure wiil 
then disappear and the bending will be largely in- 
creaged, 

From this discussion we observe the following im- 
portant faet: Deep bracing and Strong anchorage re- 
duce the strains in the columns, roof trusses and the 
bracing itaelf. In designing the column, the moments 
at the base and at the connection of the bracing should 
be provided for In the secticn, The anchor bolts should 
be made of sufficient section to thoroughly fix the col- 
umn at its base. 

Types of Roof Trusses.—While there are several types 
of roof trusses well adapted to mill building, probably 
the one in most common use is the French roof truss, 
so called. This truss is simple in design and suitable for 
either light or heavy construction. For several other 
types frequently used, see Plates L and II. Whatever 
the type, it is always best to make the bottom chord 
of the truss straight, except when the conditions of 
head room require it to be raised. 

Sections and Details.—Irrespective of the type of roof 
trusses, there are two radically different styles of con- 
struction which may be used: one is pin-connected, and 
the other is riveted work throughout. While there is 
a large variety of sections from which to choose in the 
riveted style, the T-shaped section is most commonly 
used, This is composed of two angles placed back to 
back, with or without a single web plate between. 
This form of section may be used for both tension and 
compression members. A single flat bar may be used 
for the smaller tension members. Roof trusses built 
in this manner lack somewhat in rigidity and lateral 
stiffness, 

In the all-iron type of building—that is, where the 
roof trusses rest directly upon the column—rigidity and 
stiffness are important factors, and the construction 
shown in Fig. 1, Plate V., is frequently used with 
satisfactory results. In this, all the compression mem- 
bers are made up of two channel bars turned back to 
back and latticed, forming a box section, For meim- 
bers subject to tension only, loop-eye rods are uced. 
The truss is pin-connected throughout. Upon examina- 
tion cf the figure it will be observed that all the 
connections are readily made and that the details are 
simple in design. But little riveting is required;—the 
shop work can be easily and quickly turned out;—and 
the building rapidly erected in the field. The bottom 
chords of the trusses will stand heavy loads in bending 
end afford especially good connections for jib cranes 
and lateral bracing. The roof trusses have such strength 
and rigidity as to impart stiffness to the entire build- 
ing. This style of construction is well adapted to both 
light and heavy buildings. 

There is another style of construction su'table for 
heavy work only, which is quite as rigid as the ove 
just mentioned. In this, the top and bottom chords ar: 
of box sections, and made up of plates and angles 
instead of channels. The web members have an J- 
shape, and are made up of four angles placed back io 
back in pairs and latticed. All the truss members are 
stiff, and may have either pin or riveted connections. 

When these built sections are used ,with riveted 
connections; the shop work is somewhat less expensive 
than for pin-cotmected channel construction. But when 
pin-connections are used for both styles of construc- 
tions, the channel sections require less shop work, and 
ufford simpler details than the built sections. 

Roof columns and light crane columns may be con- 
structed of Z-bars, channels, or plates and angles; but 
for simplicity of details, the channel columns are to 
be preferred to all others. For heavy crane columns, 
however, it may be necessary to use plates anl 
angles, to secure a column of sufficient width. 

Referring again to roof trusses:—whatever style of 
construction is used, the following points should be well 
considered: The trusses must be designed to withstand 
the maximum stresses produced by any possible com- 
bination of vertical and horizontal loads, or by the 
vertical loads alone. The bottom chords of trusses 
should be made stiff enough to take both the tensi-n 
and compression to which they are subjected, as well 
as the bending from local loads. They must afford a 
convenient connection for the longitudinal struts in the 
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bottom chord bracing, and, in fact, they are thew- 
selves important struts in that system of brac’ng. 

Columns and Girders for Traveling Cranes.—Track 
girders for light traveling cranes may be supported 
on brackets on the roof columns, but as this arrange- 
ment gives an eccentric loading on the columns, it is 
better for heavy cranes to provide a separate columa 
to carry this load. To prevent unequal settlement, the 
crane columns and roof columns should stand on the 
same base. The connection between these columns 
should be rigid, so that as far as possible they may act 
as one member. The girders must be thoroughly con- 
nected to the crane columns and braced laterally to the 
roof columns. Knee braces from crane co'umns [to 
girders give longitudinal stiffness. For track girders, 
I-beams or plate girders are preferrable to lattice 
girders. Long, heavy girders should have the box sec- 
tion, with diaphragms at intervals between the webs. 
See Plate V., Fig. 5. 

Rails for Track.—In order that the alinement of the 
track be true, it is best to drill the holes for rail 
fastening with girders in position and the rails lined 
up. Oak packing is frequently put under the rails an 
at the girder seats to insure smoothness in the running 
of the cranes. Several rail sections with method of 
fastening are shown on Plate II. Details of crane col- 
umns and track girders are shown on Plate V., Fig. 5. 

Splices and Connections.—Members subject to tension 
and compression should have their splices and end con- 
nections made to resist the maximum stresses of both 
kinds. When bending stresses occur, they should be 
considered in designing the splices; this ne-essitates 
both flange and web splices. As an example, the 
splices in the bottom chord of the roof trusses should 
be able to develop the full strength of that member in 
tension, compression and bending. The splice at the 
ridge of the roof truss has to resist the horizontal thrust 
from the rafters and any vertical shear which may 
arise from unsymmetrical loading. It is well to re- 
member that the wind is an important case of unsym- 
metrical loading. In addition, provision must be made 
to introduce into the rafters the stresses from the web 
members which meet at this point. 

The connection of roof trusses to columns has to re- 
sist large horizontal and vertical stresses. In the analy- 
sis given for wind in Case 1, shown on Plate IL, the 
horizontal shear on the leeward side is 40,000 Ibs. and 
the upward pull from the roof truss is 22,000 Ibs.; which 
gives a resultant of about 46,000 Ibs. to be resisted by 
the connection. This resultant is net, that is, exclusive 
of the 25,000-lb. dead load from the rafter. On the 
windward side there occurs a resultant of 55,000 Ibs. 
from wind alone, or 70,000 Ibs. from wind and dead 
loads combined. The style of connection determines 
whether, on the windward side the larger or the smaller 
resultant should be provided for. 

Column Bases.--The gusset plates and bracket angles 
at the foot of the column have several important duties 
to perform, which require them to be thoroughly con- 
nected thereto. They assist in distributing the column 
loads to the base plate; they give stability to the col- 
umn by broadening its base, and furnish a connection 
for the anchor bolts. The base plate should be iarge 
and strong enough to distribute to the pier the loads 
received from the enlarged column base. The anchor 
bolts should pass through the bracket angle and, at the 
same time, be placed as far from the center line of the 
column as practicable. They should be anchored in the 
masonry sufficiently to develop the full strength of the 
bolts. Large anchor bolts should be built deeply into 
the masonry; small anchor bolts, however, may be 
roughened or split and wedged and set in drilled holes, 
with hydraulic cement, lead or sulphur. See Plate II., 
Fig. 1. 

ure: The masonry piers for supporting the columns 
should be of sufficient dimensions, weight and strength, 
to resist the vertical loads, the horizontal thrust and 
the overturning action from the column. They should 
extend well below the frost line and reach a firm bot- 
tom. If necessary, concrete or piles may be used to 
secure a suitable foundation. To secure a uniform dis- 
tribution of the column loads, the piers should be pro- 
vided with a cap consisting of either a single stone 
or a cast-iron plate. If the stone be used, it should be 
large enough to give a margin all around the column 
base, equal to one-third of its thickness, which latter 
should be at least one-third its largest dimension. 

Purlins.—-For roof purlins, angles, Z-bars or I-beams 
may be used, with or without trussing. Single channels 
do not have sufficient lateral stiffness to make good pur- 
lins. Several styles of trussed purlins are shown on 
Plate IIL, Figs. 1, 2 and 3. Fig. 2 shows a simple and 
desirable style of trissing, using star shapes and flat 
bars. Fig. 1 shows a good section for a long and heavi- 
ly loaded purlin, made up of two channels, forming a 
box section and held together by tie plates. Loop-eye 
rods are used in the trussing, which is pin-connected. 
Care should always be taken to turn the shape used as 
a purlin so as to secure the greatest vertical depth. 
Plate III., Figs. 5 and 6, show the correct and incorrect 
method of placing the purlin upon the rafter. Fig. 5 
also shows the method of bracing I-beam purlins to 
rafter, by the use of bent plates. Purlins act as longi- 
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tudinal struts in the system of rafter bracing. At the 
ridge, under ventilator, no purlins are required. It Is, 
therefore, necessary to have a ridge strut to complete 
this system of bracing. Long purlins are liable to sag 
in the plane of the roof. Plate IIL, Fig. 4, shows a 
method of holding them in place by tie rods between 
the purlins, running from ridge to eaves. 

Expansion.—Roof trusses resting on brick walls should 
have one end free for expansion. A wall plate, for a 
sliding surface, should be used for spans to about 75 
ft., and rollers should be provided for larger spans. 
Roof trusses resting on columns must be attached rig- 
idly thereto, no provision being made for expansion. 
It is customary to introduce expansion panels in long 
buildings at points 100 to 150 ft. apart, to provide for 
longitudinal expansion. 

Corrugated Iron Sheeting.—The use of corrugated 
sheeting to close the sides and ends of buildings where 
brick walls are not present, has already been mentioned. 
It is used, as well, for a roof covering and has the 
advantage of being cheap, light in weight, and incom- 
bustible. Furthermore, it is quickly and easily put on 
and readily renewed. Its most objectionable quality is 
its liability to rust. This can be retarded if the sheet- 
ing is kept well painted on both sides, and still further 
by using galvanized sheeting. Common weights of sheet- 
ing for roof are Nos. 18 and 20, and for sides of build- 
ing Nos. 20 and 22. For No. 20 sheeting, purlins should 
be spaced not over 6 ft. c. to ¢., and preferably less 
than this. 

Lighting and Ventilation.—Ample provision should be 
made for lighting and ventilation. Windows with swing- 
ing, sliding or fixed sash, may be mtroduced in the sides 
and ends of the building and in the sides of ventilators. 
Louvres for ventilation may replace the windows where 
desired. Additional lighting surface can be obtained 
by the introduction of skylights on the main and venti- 
lator roofs. In the sides of a building which has brick 
walls it is a simple matter to provide openings for 
windows and doors. In buildings with no brick walls, 
framework between the columns is necessary to support 
the doors, windows and sheeting. This framework may 
be all timber,all iron, or a combination of iron and tim- 
ber. The framework entirely of timber ig suitable for 
light buildings only. The framework entirely of iron 
is required in buildings where combustible material is 
prohibited. In the latter, the bracing and framework 
supporting the windows are of structural iron, and the 
windcw frames and sash are galvanized iron. An all- 
iron frame for a gable is shown on Plate IIL, Fig. 7. 
‘The combination timber and iron framework is suitable 
for sll buildings where absolute fire-proof construction 
is not needed. In this case, we have a complete sys- 
tem of iron bracing between the columns. The main 
girts are of iron, but the girts and posts supporting the 
windows and corrugated iron are of timber and are in- 
troduced between the main girts wherever needed. This 
style of construction is shown on Plate V. In the all- 
iron type of construction, the bracing between the col- 
umns is frequently stopped 8 to 12 ft. above the ground. 
The space below the bracing may be left entirely open, 
or closed with corrugated sheeting and swinging, slid- 
ing or lifting doors. 

General Conclusions.—In the design of mill buildings 
of the present day, it seems to the writer that there 
are certain stresses incident to the everyday operation 
of the mill, which do not receive proper recognition. 
We can with profit make a comparison of the design of 
the mill building with that of the railroad bridge, since 
in general the same principles apply to both. In the 
latter, provision is made for certain secondary stresses, 
such as impact, wind and centrifugal force. In addition, 
the probable increase in loading during the life of a 
structure is tonsidered. In like manner, we have in the 
mill certain secondary stresses due to the action of 
cranes and wind, equal in importance to those above. 
The question of the future increase in loading of the 
mill building should be given the same attention as it 
receives in bridge construction. We have already con- 
sidered the action of these secondary forces upon the 
building and have shown that they must be provided 
for in order to secure rigidity, which can be accom- 
plished only by the use of liberal sections and suitable 
bracing. The uncertainty respecting the increase in 
loading which future conditions may dictate for the 
structure, is especially marked in the case of extensive 
plants, in which, on account of radical development, rad- 
ical changes are not unusual. While the writer would 
not be understood to advocate the introduction of ma- 
terial in members throughout the structure regardless 
of their present or probable future requirements, he 
does hold that in the long run it is economy, in the 
case of permanent structures, to provide not only for 
loads which it is known will occur, but for those whicli 
experience teaches are within reasonable range of pos- 
sibility. The objection to all this is that it costs money, 
but small first cost is not always true economy. A 
cheap building will in time cost enough for repairs 
and remodeling to make it an expensive investment. 
Furthermore, delays in the operations of the mill, which 
are liable to result from weak and faulty construction, 
are expensive drawbacks, and frequently are far-reach- 
ing in their consequences. * 
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A principle well worth noting, and one which argues 
strongly in favor of designing for liberal loads, may 
be stated in this connection: After the material has 
been provided to make a structure strong enough to 
carry a moderate loading, the introduction of extra 
material will give an increase in carrying capacity 
which is entirely out of proportion to the expense in- 
curred for such increase. 4 

In conclusion: we may say that the three most es- 
sential factors in the design and construction of mill 
buildings, named in the order of their importance, are 
strength, simplicity and economy. 

The accompanying plates represent several types of 
structures, recently erected in the vicinity of Pittsburg. 
The author is indebted to the courtesy of the manage- 
ment of the Keystone Bridge Works, for the drawings 
of work constructed by them, from which the details 
were selected. The plates are largely self-explanatory 
and need no further description in the text. The au- 
thor is also indebted to Chas. H. Nichols, C. B., and 
Harold C. Stowe, C. E., for valuable assistance and 
suggestions in the preparation of this paper. 


APPENDIX, 


Analyses for Wind.—The following is a brief s atement 
of the conditions assumed and the methods employed in 
making the analyses for wind stresses, The reactions, 
shears and moments are determined analytically; 
the resulting stresses in the knee braces and roof trusses 
are determined graphically, as shown on Piate IT. 





Case I Case I 
Nomenclature: Known Terms: 
a 
1 — length of beam orcolumnk. = — 


. 


a = distance from base of column to the foot of knee 
brace, or to the point of application of the lead P, or P,. 

S, = horizontal component of reaction or shear at base 
of column when hinged at the base. Case I. 

S$, = horizontal component of reaction or shear at base 
of column when fixed at the base. Case IIL. 

$, =8,. 

Unknown terms: 

S', = shear at top of column when hinged at the 
base. 

S', = shear at top of column when fixed at the‘base. 

P, = horizontal thrust or load at the foot of knee brace, 
due to the leverage action of the column when hinged at 
the base. 

P,= horizontal thrust or load at the foot of knee brace, 
due to the leverage action of the column when fixed at 
the base. 

M' x = bending moment at any section of column dis 
tance x from the base, for column hinged at the base. 

M? x = bending moment at any section of column dis- 
ance x from the base, for column fixed at base. 

M'‘a = bending moment at foot of knee brace = max. 
moment when the column is hinged at the base. 

Ma = bending moment at foot of knee brace = maxi- 
mum moment when the column is fixed at the bi,se, 

M, = bending moment at base of colnmn, 
column fixed at base. 

V, = vertical reaction at either co!umn, due to the over- 
turning action of the wind onone entire side of the baild- 
ing and roof, for columns hinged at the base. 

V. = vertical reaction at either column, due to the over- 
turning action of the wind on one entire side of the 
building and roof, for columns fixed at the base. 

b = span of roof. 


for 


Formulas, 


Case I, For columns hinged at the base and considered 
as a beam supported at both ends. 


2 _ 58 
(). S*4= Toc 
Sl 
l—a 

(3) M'x=S,x when x=or is <a. 
when x>a, 

(4). M'a=S,a. 

(5). V, = (wind pressure on vertical projection of build- 
ing and roof x \& total height) + (span of roof) = [Moment 
of external wind forces above the center of moments + 
S*, (—x)—P, (a—x)}] + b, when x < a.” 

V, = [Moment of external wind forces above the center 
of moments + 2S', (i—a)] + b (when x = a) or = [Moment 
of external wind forces above the center of moments + 2 
S*, 1-2 P, a] + b, when x = zero. 

Since 2 8', 1=2 P, a. the second term reduces to zero 


@). Pi= 
M'x=S,x—P,(x—a) 
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leaving only the first, which is the condition wheu the 
center of moments istaken at the point of zero bend 
ing inthe column. This equation is identical with equi 
tion (5). 

Case If. For columns rigidly fixed at the base and con 
sidered as a beam fixed at one end (ithe base) and sup- 


ported at the other (the top). 


P, ! 
*(6). My = —- (2k 3k* k*}, or taking mocnents 
2 
about base of column we may write in terms of P, and 
S!',, 
(69) M, = — P.a+S',1. 
(7.) M?x = — M,+8.x when x_a. M?x - ™M 


S.x— P,(x—a) when x > a, or in terms of S', we may 


write M? x = S', (1 — x) when x il—a 


, 


= a, and M? x= S! 


— P, (a— x) when x <a. 
(8) M?a =— M, + S,a. 


> 
(9) S, : * [2k — 3k? 4 


2 k*) P,(l k}. 
> 


“(10,) S*, = (2k — 3k? + k*] + P.k. 


(1l).. Vz ={Moment of external wind forces above the 
center of moments + 28', (l— x)—2P, ta—x)] + b, when x 
c &. 


V. = [Moment of external wind forces above the center 
of moments +- 2 S', (l—a) | + b, when x a. 

V. = (Moment of external wind forces above the center 
of moments + £S', | — 2 P,») + b, 


When x = zero, since the first term of the second mem 
ber of this equation is the same as V, (when x = zero) and 
: 2M, ‘ 
the second is equal to — p we may write: 
2 
Vv v 2M, 
b 


Process for Case II.—S, being known, solve equation 9) 
for P, the load at the foot of knee brace. Substitute value 
of P, in equations (6) and (10) and solve for M, and S', 

The borizontal react'on or shear at the base of the col- 
umns is a known quantity; it remains the same whether 
the columns are hinged or rigidly fixed at the piers. For 
the two columns of a bent, it is equal to the horizontal 
component of the wind on one panel of the roof a1 d build- 
ing. This total shear or reaction is assumed to be equally 
distributed between the two columns. The wind loads 
are considered concentrated, and the concentration at the 
foot of the column is disregarded in the analysis of 
stresses in trusses and columns, but is considered in the 
calculation for anchor bolts, masonry, etc. 

External Forces.—The columns in deficcting from the 
wind loads have a leverage action, producing certain hor- 
izontal reactions at the foot of the knee braces and at bot- 
tom chord of roof truss, which must be considered as ex- 
ternal forces, in finding the vertical reactions and 
in the analysis for stress in the knee braces and roof 
truss. 

Vertical Reactions from Horizontal Forces.— Taking 
the center of moments at any point in the axis of either 
column, the vertical reaction at the opposiie column, in 
any case, is equal to the algebraic sum of the moments of 
all the external forces above this point, divided by the 
span of the building. The center of moments may be 
taken at any point in the axis of the column, but the most 
convenient points are at the base of the column, at the 
point of contraflex ure, and at the foot of the knee brace. 

Vertical Reaction from Vertical Forces.—The vertical 
reaction at either column, resulting from the vertical 
components of the horizontal wind force, is equal to the 
sum of the moments of theve vertical forces about a point 

n the axis of the other columns, divided by the span of 
the building. 

For analyses in which only the horizontal compounds of 
the wind foxce is dealt with, as in Cases 1 and 2, the ver ti- 
cal reactions resul.ing from the horizontal component 
only need be considered. When, however, as in Case 5, 
the analysis is made for the horizontal and vertical com- 
ponents of the resultant normal wind preseure, the alge- 
braic sum of the the corresponding vertical reactions must 
be considered. In all cases the wind and dead load 
stresses have been determined separately for the purpose 
of comparison and to locate the alterna.ing stresses. To 
determine the net stresses in the members, and the resul- 
tant overturning action in the building, the stresses and 
reactions for dead and wind loads must be combined 
algebrically. 

A treatment of the wind stresses in masonry piers for 
the columns will be added to the Kevised Tran<actions; 
the stresses in anchored columns due to expansion will 
also be considered. 

The method of analysis fer horizontal forces which has 
been used in this paper for buildings is applicable to 
thruugh bridges, containing overhead tranverse brac- 
ing, and having the floor beams riveted between the 
posts. 





“Valuable tables for the easy solution of equations 6, 9 
10 will be found in Howe's ‘Continuous Girders,”’ 
News Publishing Co., 1889, 
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ARCH 


the 
leuchtung und Wasserversorgung” 
ing section of a concrete arch recently 
at Dresden. According to a paper read 


4 CONCRETE 


We reproduce from 


OF 30 Fr. SPAN 


“Journal fuer Gasin 
the accompuny- 


ompleted 


by Mr. FE 





Dyckerhoff before the association of German Dort 
land cement manufacturers, this arch was con 
structed to carry a small river a distance of 146 
— pare aT —EE 
Eg TO RETR ITE oe > 
« tf~« 4 . 
ft. under the new freight yards at Dresten Che 
arch is built throughout of well rammed concrete. 
Its span is 59 ft., clear height SO.7 ft The height 
of the embankment on top of the arch is ISS f 


The arch has a thickness of 15.6 ft. at skewbacks 


and about 4.6 ft. at its apex. The 


on rock a short distance below the springing hne 
STORAGE BATTERY STREET CARS LN 
PARIS 
The Northern Tramway Co., of Paris, France 
is about to experiment with traction by electri 
storage batteries. There will be 16 cars of the 


ordinary type, accommodating 52 


passengers ene h 
The body of each car is mounted on two independ 
ent 
Each axle is fitted with a motor of the Manchestet 
10.000 watts 1S, HP.) when 


‘ 
1,200 rev. 


axles arranged in truck frames 


separate 


type giving (about 


The E. M. F 


maximum being 


running at per min, 


varies according to the speed, the 
200 volts. The reduction in the speed is effected 


in the proportion of ten to one by means of two 


pairs of wheel gearing, and the efficiency guaran 
teed between the motor axle and the terminals of 
the dynamo 70 The speed of the motor is regu 


lated by a switch having three handles. One of 


these allows of a change from high to low 
the reverse operation only 


speed, 
being possible by the 


aid of a key, which is not in the possession of the 


driver, but is kept at the barrier by an employee 
who can make the change when the car is to run 
outside the city limits. The second lever short 
circuits one motor at low speed, if, owing to an 
accident, the use of one of the two must be dis 
continued. The third lever controls the direction 


of rotation by the reversal of the Each 


ear is fitted with a brake. 


current. 


The accumulators are contained in six boxes, ar 
ranged under the longitudinal seats inside the ear. 
They comprise 108 Laurent-Cely cells, each having 
twelve plates and about 3714 lbs. of active mat 
rial, and presenting a side surface of 8 ins. by 4-in. 
The boxes are closed by india-rubber plates which 
prevent spilling of the solution through the jolting 
of the car. The daily journey of a horse 
Paris is 62 miles, vut it is expected that 80 miles 


car if 


will be run by each electric car, thus requiring five 
tons of Each car will carry 244 tons of 
accumulators, and when the half day’s work is 
nearly accomplished the car will return to the sta 
tion for a new The cells are made by the 
Societe pour le Travail Electrique des Metaux, at 
Saint-Denis, where they will be charged and trans 
ported to the cars on small cars having movable 


cells. 


set. 


platforms. The charging station will contain four 
125 HP. steam engines with horizontal cylinders 


and Corliss gear, and running at 70 to 160 revs. 
These engines will drive Desroziers dynamos of 
GO kilowatts. 


TRANSITION CURVES ON STREET RAIL- 
WAY LINES. 

We are indebted to Mr. Frank H. Sloan, Chief 
Engineer of the City & Suburban Ry. Co., of 
Baltimore, for the accompanying drawings of speci- 
men transition curves used by him in the recon- 
struction of the street railway system of Balti- 
more. Transition curves have been used in sey- 
eral instances on street railway lines, but their use 
is by no means as general as it should be fer the 
profit of the companies and comfort of the passen- 
gers. It is not especially important what form of 
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ers 


transition curve is adopted, the only essential is 
that the transition from the tangent to the sharp- 
est degree of curvature shall be made as gradually 
as.possible. Mr. Sloan writes: 

i send you two tracings whowing plans of a curve 
especially adapted for street railways in cities where 
the streets are very narrow. I expect to use these curves 
in all our future work, comprising 66 miles of track, 
which we are reconstructing for electricity. On both 
tiacings is shown the inside rail of a simple curve, 
which would not give nearly as good operating facilit'es, 
and yet encroaches on the curb line—a very seriou; 
objection, and one which entails additional expense in 
construction, especially when an electric light pole, gas 
post or awning occupies the corner. As to the ot er 
merits of the curves, I think the tracings will show for 
theinselves, 


IRRIGATION CANALS IN INDIA. 

A report on the irrigation canal works 
of India has recently been issued by the govern- 
ment of India, giving some very interesting par- 
ticulars as to the great value of these works. ‘The 
“Indian Engineer” says that among the numer- 
ous benefits which have resulted from English rule 
in India, that conferred by the magnificent works 
of irrigation, for which the peninsula is famous, 
must be regarded as second to none; and it is 
gratifying to learn that in addition to the vast 
amount of good which their operation insures they 
are generally self-supporting, and in some cases 


return a fair percentage to the government. The 
net profit to the state up to the end of the year 
1890-91, after paying 4% interest on the capital 
outlay, amounted to over $12,300,000. The irriga- 
tion works are constructed and maintained by the 
officers of the Irrigation Branch of the Public 
Works Department. The rapid development of 
main lines has prevented until lately a very minute 
attention to details of water distribution, but with 
the development and introduction of more scientific 
inethods of distribution a higher efficiency may be 
expected. The year 1890-91 is the first year in 
which the financial results of Irrigation and Navi- 
gation Works throughout the whole of India have 
been brought together in a comprehensive form. 
The works are divided into two main classes, 


Major and Minor, the former being again subdi- 
vided into Productive Works, that are estimated 


. to pay at least 4% within ten years after comple- 


tion, and Protective Works, which are undertaken 
to protect certain tracts from famine. Minor Works 
include a number of improvements to irrigation 
systems existing before the British government 
took them over, and agricultural operations such 
as river embankments. Productive works are con- 
structed with borrowed capital, supplemented by 
grants from the revenues set aside annually for 
Famine Protection and Insurance. For Protective 
Works the capital outlay comes out of the provi- 
sion for Famine Insurance. The revenue receipts 
are both direct and indirect. The former comprise 
the water-rates levied on irrigated lands, the sale 
of water for sundry purposes and for the supply 
of towns, receipts from plantations, canal produce, 
water-power, navigation, etc. Indirect receipts 
consist of the enhanced land-revenue due to irri- 
gation. In the ease of Minor Works no credit 
is afforded on account of these indirect receipts. 
which are included in the general land revenue. 
The canals in India are of two classes: 
1, tidal canals, which are for navigation 
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2, the larger perennial canals 
navigation with irrigation. 
Perennial canals are, as a rule, provided 
with head works and weirs to raise the 

yater level in the river and afford a supply at all 
seasons. They may be sub-divided into deltaic 
und non-deltaic. In deltaic tracts the bed of the 
river is little below the level of the surrounding 
country, and water can be distributed by gravita- 
tion without the intervention of any great length 
of leading canal. Considerable lengths of embank- 
ment are necessary in conjunction with these 
eanals, as a protection against flooding from the 
river. Non-deltaic canals tap the river high up in 
its course, where the bed is far below the ground 
surface, and they require to be carried consider- 


only, and, 
which serve for 


able distances before the water can be distributed 
by gravitation, or even by moderate lift. Am in- 
undation canal consists of a channel with an 
open head, in some cases provided with 
a regulator, and irrigates the alluvial valley formed 
by the river. Its supply of water diminishes 
rapidly as the river falls, so that it sometimes 
happens there is insufficient supply to bring the ir- 
rigated crops to maturity. The most important 
tanks and reservoirs are in Madras, Bombay and 
Rajputana. In the Madras presidency alone there 
are more than 50,000 irrigation tanks, many of 
these being valleys closed by large masonry dams. 
There is only one tidal canal of importance, the 
Hidgellee canal in Bengal, but navigation is com- 
bined with irrigation in several others. 


The total length of canals and distributary chan- 
nels included in the Major Works amounts to 
27.532 miles, of which Bengal has 2,969; the 
Northwest provinces, 9,608; the Punjab, 6,241; 
Madras, 7,299; and Bombay, 1,420. These prov 
inces are at present by far the best watered, if not 
the most profitable, territory in India. The smaller 
channels maintained by the cultivators, often built 
by the government, and far exceeding those of 
the government in length, are not taken into con- 
sideration. All the works in native states, some 
of them important, are also omitted in the report. 

Great strides have been made during the last 
five years in irrigation, the area irrigated by Major 
Works rising steadily from 5,000,000 acres in 
1886-87 to 7,000,000 acres in 1890-91, and the 
gross revenue from $5,400,000 to $7,000,000. The 
area irrigated by Major and Minor Works during 
1890-91, amounted to 9,275,102 acres or 14,492 sq. 
miles. This is the net area actually irrigated, the 
gross area covered and commanded by the canals 
being much more extensive. Considered with re- 
spect only to isolated canals or even provinces, a 
marked increase in irrigation or revenue is not 
always a reliable criterion of increase of efficiency. 
It may be due to exceptional and local causes, such 
as deficient rainfall; but for the whole of India 
there is a steady annual improvement which is due 
both to developments in the irrigation works them- 
selves and to economy in working. 


In the province of the Punjab inundation canals 
irrigate the alluvial valleys, and are dependent 
upon the river floods for their supply. They are 
mostly built with open heads,and are much troubled 
with deposits of silt and a short supply of water 
at unseasonable times. The canals of the Punjab 
irrigated above 3,000,000 acres in the year 1891-92, 
and the direct income represented a return of 
4.76% upon capital outlay, which must be regard- 
ed as highly satisfactory. In this province there 
are twelve canals in operation, of which five are 
perennial and seven are inundation canals. The 
inundation canals did admirable work during the 
year and irrigated 1,318,717 acres; a considerable 
sum was expended im extensions and improvements, 
but these included no works of special importance. 
The report gives some attention to the work 
executed in connection with the Chenab canal, in 
the Punjab, comprising the head regulator, under- 
sluices, weir, excavation and masonry works on 
feeder line and protective works in the river. The 
latter consist of an embankment about four miles 
long, in continuation of the weir extending up to 
the high ground on the right bank of the river, 
and of a curved embankment, or bund, from the 
right abutment extending 5,250 ft. above and 1,000 
ft. below the weir, strongly protected with stone 
on the principle advocated by Mr. J. R. Bell for 
the protection of railway bridges over the Punjab 
rivers. Gaps had to be left in the embankment 
and in the Bell embankments in order to pass the 
river behind the right abutment pending the com- 
pletion of the weir. The work progressed steadily, 
and in February the river was diverted over the 
weir, the gaps were closed, and by the end of 
March all the embankments were completed. 

The net return from all Productive Irrigation 
and Navigation Works amounts for the year 1890- 
91 to 5.8% on the capital outlay. This result in- 
cludes the figures relating to projects such as the 
Chenab canal th the Punjab, and other works in 
Madras, which were in course of construction. 
Some of the canals yield quite extraordinary re- 
sults. The Cauvery Delta system yields 40%; the 
Eastern Jumna canal., 24%; while others yield 
profits varying from 7 to 15%. If the Protective 
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Works are also taken into consideration, the net 
profits are reduced to 4.52%. These taken alone 
return only 0.79%; but the policy which dictated 
these works, the outcome of the Famine Commis- 
sion, 1880, did not contemplate a productive ex- 
penditure upon them. The economic importance of 
the irrigation works to the country is, however, 
far greater than might be inferred from the above 
figures, for the estimated value of the crops grown 
under irrigation in 1890-91 amounts to $9 per acre, 
and is nearly equal to the whole of the direct cap- 
ital outlay incurred on the works up to date. The 
principal crop watered by the canals is rice, the 
area being double that of the wheat irrigated. 

The following figures illustrate the comparative 
efficiency of the different provinces. The total cost 
of working is, in Madras and Bombay, 26 cts. per 
acre irrigated, in the Punjab 36 cts, in the North- 
west Provinces 46 cts., and in Bengal 82.5 cts. 
per acre. The net profits paid in 1890-@1 are: 
Bombay (Sind), 7.5%; Madras, 7.0%; Punjab, 
6.3%; Northwest Provinces, 5.4%; Bombay (Dec- 
can), 11%, and Bengal nil. Thus Bengal is the 
most extravagant in working and the least paying 
of all the provinces. Madras and Bombay are far 
ahead of the Northwest provinces and the Punjab 
in economy of working, and this is attributed to 
the fact that in Madras and Bombay the minor 
distribution is left largely in the hands of the culti- 
vators, while in the upper provinces it is carried 
out in detail by the engineering establishment. 
The canals of northern India are more efficient 
than those of Madras and Bombay. The area ir- 
rigated in the year 1890-91 by a discharge of 1 
cu. ft. per second is, in Bombay, 90 acres; Pun- 
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jab, 189; Bengal, 96; Madras, 111; Northwest 
provinces, 204 acres. The results exhibit wide di- 
vergences, which are attributed in part to inac- 
curate observation of canal discharges, but this 
is a fault which can be remedied. The question of 
duty, or the proportion which the area irrigated 
bears to the volume of water used, is one of pri- 
mary importance. Of late years very great atten- 
tion has been paid to the gaging of channels and 
measurement of the discharges in the Punjab and 
the Northwest provinces, and the results for the 
year 1890-91 appear to show that a very fair stand- 
ard of accuracy has been attained equal to the 
whole of the direct capital outlay incurred up to 
date. The total area of crops irrigated in 1890-91 
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amounted to 8,113,468 acres, and the area of prin- 
cipal crops irrigated were as follows: 


Crop. Acres. Crop. Acres 
WG 4 oe ondews . 8,947,491 Cotton... 429,655 
Wie. scar a 1,955,294 Sugar cane. 200.7438 
MIMOE. 6. cece cious 572,864 Indigo... 224.663 
Ban os ccs ooes 566,002 Barley... -. 116,666 


The accompanying table shows the comparative 
efficiency of the different provinces as 
economy of water, by a comparison of the duty ob 
tained from a unit of discharge; the unit 
one cu. ft. of water expended per second: 


reg irds 


being 


Area irrigated 
Hot Cold 
Season. Season. Total 


Province. Acres. Acres. Acres. 
PERREIOTE. wccese asccce eocccceses 81 23 2H 
Pane Keceeshe eecoccoaseene eo 124 189 
PR coed cccceseee cotccceseoes 100 11 111 
WRG cc cccccce ces ceccesecee 76 20 6 
WC ccs ceacdet eeedecedencse ne 236 » 
BSE Sia Os caved Haadadeckeeswes 41 ee 41 

The high cold weather duty obtained in the 


Northwest provinces and the Punjab is due partly 
to the constant snow-fed character of the rivers 
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and partly to the fact that the crops require fewer 
waterings in the cold than in the hot season. The 
comparatively large hot weather duty obtained in 
Madras is due to the irrigation being, to a great 
extent, rice watered during the monsoon, the canal 
water being supplemented by the rainfall. 

The discharge of all the main canals of the 
Northwest provinces amounts ‘n the aggregate to 
over 15,000 cu. ft. per second, so that an increase 
of duty of 10 acres would represent an annual in- 
crease of area irrigated by 50,000 acres, or an in- 
crease of $17,000 in revenue. It is not, however, ad- 
visable to push’ economy of water to an undue ex- 
tent, as to Jead to insufficient watering and the in- 
troduction of inferior crops requiring less water. 
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Highly cultivated, well-manured land, requires 
plenty of water, and the decision of the volume 
to be allotted 
certain amount of elasticity, and which can only 


is one about which there must be a 


be made according to the circumstances of the case 
The Northwest provinces may, on the whole, be 
well satisfied with the position they hold. 
progress is just now being made if the Punjab 
but there it is more urgently 


Greater 


needed 

A considerable length of the canals is navigable 
In Madras, 1.282 miles; Bengal, 641; Northwest 
provinces, 535; Punjab, 482; or in all 2.840 miles 
But the navigation is only of secondary importance 
and only on the Caleutta and Eastern canals do 
the revenue receipts exceed the working expenses 
As a whole, the navigation works pay 
on the capital outlay. The 
indirect value in developing the 
and carrying materials for 
The rapid current 
gating requirements of the canals and the silt-laden 
character of the water militate strongly against 
the use of these canals as a means of transport 
Eight to sixteen trackers are required to tow each 
hoat up stream, while only a few of the men are 
wanted for the return journey. The occupation of 
tracking is not a favorite one with coolies, who are 
sometimes decoyed to the boats under false pre 
tenses, and turned adrift when the journey’s end 
is reached. Some special efforts are required to 
place the navigation of the canals on a sounder 
financial basis and to regulate and encourage the 
passenger traffic, which, for the Punjab and North 
west provinces, as shown in the returns, is quite 
insignificant. 


about S 
unvigation is of 
plantations 
canal works 


necessitated by the irri 


BHLECTRIC WELDING IN CARRIAGE MANU 
FACTORIES. . 

At the convention of the National Association of 
Carriage Builders, held at Buffale, N. Y., last 
week, a paper was read by Mr. F. P. Royce, of 
the Thomson Electric Welding Co., giving some in 
teresting particulars of the application of electric 
welding in carriage manufacture. Comparing the 
cost of electric and forge welding, he said that 
the attendance ofthe dynamo generally causes no 
additional expense, as the engineer can look after 
it in addition to his regular duties, with little 
trouble. All it requires is proper oiling and keep- 
ing the brushes and collector rings clean. The 
principal cost of welding, therefore, is the labor 
required at the machine and the cost of the power. 
With light work and pieces of regular shape, one 
man only is needed to operate the welder. Where 
great rapidity is essential a boy helper to bring and 
carry away stock is advisable. In axle works two 
men, one doing the welding and the other reducing 
the burr or upset under the hammer and setting 
the axle, can turn out 150 sets of 1-in. axles or 
100 sets of 11%4-in. axles per day. 

With light iron buggy tires one man with a boy 
helper to handle stock, can weld 700 to 800 daily, 
or 400 to 500 steel tires. The removal of the upset 
or burr at the weld is an important element in the 
cost of welding. Hammering is the cheapest and 
best inethod thus far tried. It not only reduces 
the upset to the proper size but strengthens the 
weld. 

In the first use of electric welding the perpara- 
tion of the surfaces to be joined was quite an item 
of expense; but it was soon found more economical 
to increase somewhat the strength of the current 
and join the metal without cleaning or preparation. 
This applies, however, only to the ordinary oxide 
or mill scale. A thick coating of red oxide or dirt 
should of course be cleaned off before welding. 

The horse-power absorbed by the current while 
in actual use in welding, is about as follows: 


--—— Axle Welding ———~ Tire Welding. - 
Time Time 

HP. required. HP. required. 

_ Size. required. seconds. Size required. seconds. 
1 in. round. 25 15 1x it 15 
1_ in. square. 30 48 14x ™% 23 25 
14 in. round. 35 0 hx 20 » 
14 in. square 40 ™m 8 1%xh a 40 
2 in. round. 75 % 2 xh 2 56 
2 in. square. 90 wo 06062 KM 42 62 


Besides tires and axles, T-joints, fifth-wheels, 
step-irons, rails and many other parts of carriages 
are successfully welded by electricity. To meet 
the needs of small manufacturers whose.output 
is not sufficient to warrant the expense of an elec 
tric welding plant, but who have work which could 
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advantageously be done by electricity, the Thomson 
Electric Welding Co. proposes to establish jobbing 
plants in different cities, equipped with machines 
of various capacities, of the “Universal” type. 
ENGINEERING SCHOOLS IN INDIA. 

In our issue of Aug. 4 we gave some particulars 
of the four official engineering schools in India, 
and at the same time illustrated the College of 
Engineering, Madras. 

The Thomason Civil Engineering College, Roor- 
kee, which we illustrate this week, is the largest 
and most important engineering college in India, ac- 
cording to a brief article in “Indian Engineering.” 
The style of the building is of a much less ornate 
character than that of the Madras College, which 
is designed more in the Byzantine style of archi- 
tecture seen so frequently in the great buildings 
of India, while the Roorkee College is of a more 
severe and classic style. This college was estab- 
lished in 1847 under the auspices of Hon. James 
Thomason, Lieutenant-Governor of the Northwest 
Provinces, and, according to the original scheme, 
was “designed to give theoretical and practical in- 
struction in civil engineering to Europeans and 
natives, with a view to their employment on the 
public works of the country, according to their 
several qualifications and the requirements of the 
service.” In 1854 it was considered that “an in- 
stitution of such peculiar importance to India, and 
of a character so entirely novel in the country, 
should bear the name of its founder,” and accord- 
ingly thenceforth it received its present designa- 
tion. In the words of Sir Auckland Colvin, “the 
college has most entirely fulfilled, so far, the pur- 
poses for which it was intended. It has acquired 
for itself a very considerable name; and there 
have passed through its ranks many men who 
have achieved eminence in the Public Works of 
India.” 

The following are some of the prizes given at 
this institute: the Thomason gold medal, for the 
student who furnishes the best engineering de- 
sing of the year, over a certain minimum excellence. 
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RAILWAYS. 


East of Chicago.—-Existing Roads. 
KAATERSKILL.—It is reported that this company 
will extend its line from Kaaterskill Station to the 
upper terminus of the Otis rs Ry., near the old 
Catskill Mountain House. It is said that the right of 
way has been secured and that the line will be ready 
for use next season. The road will be 8 ft. gage. 


PENNSYLVANIA.—The city of Allegheny, Pa., is ne- 
gotiating with this company for the construction of a 
system of elevated railways. It is proposed to divide 
the work into three divisions: (1) from the Allegheny 
River to Marshall St.; (2) from Marshall St. to Washing- 
ton Ave.; (3) from Washington Ave. to the north line 
of the city. The plans and estimates for the first di- 
vision have been completed. It is estimated to cost 
$850,000. The whole line will cost about $2,000,000. 


OHIO SOUTHERN.—At a recent meeting of the stock- 
holders it was voted to build the proposed extension 
from Springfield to Lima, O. Work is to be begun at 
once and the line completed by March 1. 


BANGOR & AROOSTOOK.—About 45 miles of this 
line have been graded south of Houlton, Me. No track 
has yet been laid. Ch. Engr., Moses Burpee, Houlton, 


Me. 

BERCH CREEK.—The grading has been completed on 
the 36-mile extension, from Kerrmoore to La Jose, Pa. 
and it is expected to have the track laid by Dec. 1. 
‘Lhe extension is stated by a local paper to have cost 
$1,000,000, the heavy cost being largelv owing to the 
construction of two tunnels near La Jose. It is also 
announced that the contracts be let for a further ex- 
tension to Kayler, Pa. 


PEMIGEWASSET VALLEY.—An extension 1% miles 
long will be built this autumn to accommodate the 
lumber business. 


PHILADELPHIA & READING.—At a recent meet- 
ing the stockholders of the Philadelphia & West Ches- 
ter R. R. Co., decided to increase its capital sto k 
$50,000. and to commence the construction of its line 
from Exton to West Chester, Pa., 6 miles, as soon as 
possible. 

PHILADELPHIA & READING.—The short exten- 
sion from Harvey’s Lake to Noxen, Pa., has been com- 
pleted.—The efforts being made to build the Philadel- 
phia & Cape May R. R., to be operated by this com- 
pany, are taking definite shape. Among the princ'pal 

romctors are: John ©. Bullett and Thos. Robb, of 

hiladelphia, Pa. 

TOBIQUE VALLEY.—Thos. P. Connor, St. John, N. 
B., writes us that a force of 350 men are now at work 
on this New Brunswick railway, between Perth Center 
and Plaster Rock. The total projected length of the 
line fs 80 miles, and it is to run from Perth Center, 
N. B., on the Canadian Pacific Ry. to Dalhousie, N. B., 
on the Inter-Colonial Ry. On the 28 miles from Perth 
Center to Plaster Creek, about 20 miles of track have 
been laid, of which six miles were laid since Jan. 1, 
1892. It is expected to have the remaining four miles 
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The Cautley gold medal, for the best mathema- 
tician in the college, who shall obtain not less than 
two-thirds of the total number of marks in that 
subject. The Maclagan prize of books, for excel- 
lence in physical science. The Keay memorial 
silver medal, for the best estimator in the upper 
subordinate class. Rai Bahadur Kanhaya Lal’s 
gold medal, for the best native student of the 
year who fails to obtain the Thomason prize, and 
silver medals for the best native students in the 
upper and lower subordinate classes respectively. 
The Cautley and Thomason silver medals, for the 
best mathematician in the upper subordinate class, 
and for the student who shows most proficiency in 
civil engineering in the said class, respectively. In 
addition to these are two money prizes: the Coun- 
cil of India prize of $333 for the most distin- 
guished student, and the Thomason prize of $85 
for the most distinguished native student. There 
are also college and other prizes. 


The Torrence elevated terminal railway project for 
Chicago is now ready to commence construction, the 
action of the directors of the Atchison, Topeka & Santa 
Fe Ry. in selling the right of way and property in Chi- 
cago having been ratified by the stockholders. The 
project was described in our issues of Jan. 2 and May 5. 


A waterway between the Baltic and the Black Sea, 
says the London ‘Chronicle,’ is under discussion in 
Austria. The plan proposed is a canal connecting the 
Oder and the Danube rivers, and a French syndicate 
is said to be surveying the route. Judging from the map 
of Europe, the canal would be a long one and would 
lave some ugly mountains to cross. 


completed by Dec. 15. The contractors are Lawlor, 
Conner & Co., and the engineer in charge of the work 
is Frank D. P. Lawlor. The object of the line is to 
develop the timber and plaster rock lands along its 
route. The company has subsidies of $3,200 and $2,500, 
respectively, from the Dominion and New Brunswick 
governments. The line will be operated by the Cana- 
dian Pacific Ry. Co., when completed. 


Projects and,Surveys. 


OLEAN, OSWAYO & EASTERN.—Chartered in Penn- 
sylvania to build a railway from Genessee Forks to 
Oswayo, Potter Co., Pa. Capital stock, $200,000. Pres., 
J. B. Rumsey, Columbus, O. 


ONTARIO.—It is announced that an application will 
be made at the next Canadian Parliament for a charter 
S —_ a railway from Pemberton to Haliburton, Ont., 

es. 


ANNAPOLIS & ATLANTIC.—Pres. Robt. G. Hervey, 
15 Wall St., New York City, writes us that this com- 
any was chartered April 16, 1888. and proposes to 
uild a railway from Sand Point, N. S., to Halifax, 
N. S., 150 miles, with branches. Surveys were hegu 
at Sand Point, Shelburne Harbor, Oct. 1, 1892, and will 
be completed to a connection with the Nova Scotia 
Central Ry., at New Germany, N. 8S., 74 miles. by Dec. 
10. Between Sand Point and New Germanv the route 
nasses through Shelburne, Dunraven Todge Indi:n 
Garden, Cameron’s Landing, Caledonia, Brookfie'd and 
Pleasant River. There will be no bridges over 150 ft. 
long. About 65 miles of the right of way has heen ob- 
tained. The principal business will be in lumber, sup- 
plies to the gold mines and the tourist traffic. The 
company has a subsidy of $3,200 from the Dominion 
Government and the same amount from the Nova 
Scotia Government. Tt is expected the first divis'on 
from Ts Point to New Germany, will be completed 
in ‘ 

COBOURG. NORTHUMBERLAND & PACIFIC.—Bids 
will be received until Nov. 15 for the construction of 
this railwey from Cobourg. Ont., to Central Ontario 
Junction, Ont., 48 miles. Ch. Engr., H. K. Wicksteed, 
Cobourg, Ont. 


ILLINOIS, INDIANA & MICHIGAN.—It is announced 


that the contract for building this proposed railway’ 


from New Buffalo to Hammond, Ind., about 45 miles, 


Nov. 10, lsv2 


Southern.—Existing Roads. 


EGYPT.—It is stated that work has been begun upon 
an extension of this railway from Egypt, N. C., toward 
Asheboro, N. C. The road now runs from Colon, N. C., 
to B t, & miles. 

JACKSONVILLE, ST. AUGUSTINE & HALIFAX 
RIVER.—Efforts are being made to secure a further ex- 
tension of this railway from Rock Ledge to Eau Gallie. 
Fla., about 15 miles. 


Projects and Surveys. 

GEORGIA, TENNESEE & ILLINOIS.—Arrangements 
are now being made for the construction of this pro 
posed railway from Tallapoosa, Ga., to Stevenson, Ala.. 
125 miles. e surveys have been made and contracts 
for construction will be 'et at an early date. Gen. Man , 
S. 1. Wheatcroft; Ch. Engr., L. F. Bellinger; both of 
‘Tallapoosa, Ala. 

CHATTAHOOCHER VALLEY.—This company has 
filed with the Secretary of State of Georgia a_petition 
to build a railway from West Point, Ga., to Eufaula. 
Ala. Among the incorporators are: W. C. Lanier, and 
A. 8. Freeman, of West Point, Ga. 


PENSACOLA, ALABAMA & TENNESSEE.—A raliway 
company by this name has been chartered in Florida. 
It is stated that it is the new name for the Pensacola 
Northern R. R. Co., recently reported as to be chartered 
by Henry McLaughlin, of St. Louis, Mo.: ©. AH. Dish 
man, L. Hilton Greene and others, to build a road north 
from Pensacola to an Alabama connection, and the 
name was changed owing to its similarity to the Pen- 
sacola Northwestern. The line is to be 40 miles long, 
9 miles of which will likely be made up by using the 
Pensacola & Perdido R. R. The capital stock is $109,- 
000. 


Northwest.—Existing Roads. 
CENTRALIA & CHESTER.—Grading has been com- 
pleted on the extension from Nashville to Centralia, Ill, 
22 miles, and tracklaying is being rapidly ptshed. 


SIOUX FALLS. YANKTOWN & KEARNEY.—Th° 
contract for grading 14 miles of this projected railway 
from Sioux Falls to Yankton, S. Dak., miles, is re- 
ported let to M. O'Neill. of Yankton, 8S. Dak. It is 
stated that work is to begin at once. 


PORT ARTHUR, DULUTH & WESTERN.—A corre- 
spondent writes us that 600 men are now at work on 
this railway. It runs from Port Arthur, Ont., to the 
International line, at the narrows of Gunflint Lake. 
86%, miles, with an extension six miles long, now under 
construction, into Minnesota. Tracklayving and ballast- 
ing on the main line are now finished to the 81st 
mile from Port Arthur, and will be entirely completed 
by Nov. 80. The maximum grade going east is 69 ft. 
per mile, and going west, 95 ft. per mile. The mext- 
mum curve is 9°. The company has a subsidy of $6.209 
per mile from the Canadian government, and bonuses 
of $26.000 and $15.000, respectively, from Port Arthur 
and Ft. William. Ont. The principal business of the 
road will be fn silver and fron ores. and Iunber. Th» 
contractors for the line were Middleton & Conner, Port 
Arthur, Ont.. and the engineer in charge of the work 
was R. A. Hazlewood. Port Arthur. Ont. It is the 
intention of the company to continne the line west 
to a connection with the Duluth & Iron Range R. R.. 
and also to build the Ontario & Rainy River Rv. to Lake 
of the Woods. connecting there with a railway south 
from Winnipeg. Man. 

ST. LOUIS, CHICAGO & ST. PAUT.—This company 
now has two extensions under contract. The first of 
these fs from Laomt to Springfield, T1., 14 miles, th» 
contractors for which are Podesky & Lyman. The work 
is light, with maximum grades of 40 ft. per mile. 
Seven miles from Lavini to one mile north of Curren 
are graded, and about one-half a mile of track has been 
laid. The second extension is from Alton to Kinde”. 
T.. 15% miles, for which the contractors are B. 1. 
Johnston & Co. The grades are easy, and about 2\, 
miles are on the bottom lands ‘along the river, and 
require a 10-ft. embankment to bring the track above 
high water. The construction work on both lines 1. 
in charge of Ch. Engr. F. M. Rice. 


MIDLAND PACIFIC.—A Pierre, S. Dak., paper states 
that $25.000,000 of bonds of this company have heen 
sold. and that the construction of the line from Stoux 
Falls to Pierre, S. Dak., will soon begin. 


Proiects and Surveys. 

CHICAGO & SOUTHERN ILLINOIS.—Chertered in 
Tilinois to build a railway from Chicago to Pana, Il. 
Among the incorporators are Frank HB. Hinkley. an! 
William B. Holeomb. of Chicago, Iil., and Frank H 
Jerome, of Springfield, Ml. 


Southwest.—Existing Roads. 


NORTH LOUISIANA & ARKANSAS.—Grrding has 
been completed on the line from Bastrop to Collins, La., 
which this company is building in pursnance with Its 
agreement with the New Orleans & Northwestern R. R. 

GULF, NEWPORT & NORTHERN.—A press dispatch 

says: “Work on the new rail- 
way from Alligator Head inland is moving rapidly. 
It not yet been decided whether the road will go to 
San Antonio or to Victoria, The survey for the first 
20 miles is already completed and more than one mile 
has been graded. The grading force is at work con- 
stantly and is being daily augmented. Supplies are 
being brought in from Galveston by boats.” 

TEXAS. & SABINE VALLBY.—It is stated that this 
Texas railway noted last week will build two miles of 
its proposed line this year. 


Rocky Mt. and Pacific.—Existing Roads. 

MARICOPA & PHOENIX.—The Phoenix, Ariz., pa- 
pers state that a short branch will be built from Tempe. 
Ariz., to Mesa City, Ariz. 

BURRARD INLET & FRASER VALLEY.—Pres., ©. 
DD. Rand, Vancouver, B. C., writes us that this company 
was chartered in_ April. 1891, in the interest of the 
Northern Pacific R. Co. It p 8 to build a rail- 
way from Sumas, Wash., via Langley to Vancouver, B. 
C., 47 miles. The preliminary surveys have been com- 
pleted and nearly all of the right of way secured. The 
work will be easy, There l be a 1,600-ft. bridge 
across the Fraser River. It is expected to let the con- 
tracts for construction in December. 1892, and to have 
the line completed one year later. The city of 
vee, B C., has voted ,000 of 4% bonds in aid of the 
roa 

BUTTE, ANACONDA & PACIFIC.—Abont 225 teams 
are now at work on this line from Butte to Anaconda. 
Mont. Four miles of grading have been completed. 

ATCHISON, TOPEKA & SANTA FE.—A dispatch 
from Deming, N. Mex., states that, this company pro- 

, 
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miles. 

SOUTHERN PACIFIC.—The contract for the 16 miles 
of the proposed Santa Margarita-Ellwood line, from 
Santa olargarita to San Luis —_ Cal., bas been let 
to George Stone & Co., of San Francisco, Cal. This 
work is estimated to cost $1,500,000. There will be 
about 8,000 ft. of tunnelling on seven tunnels. The 
longest of these will be 3,700 ft. 

Projects and Surveys. 

ALBANY & ASTORIA.—Ch. Engr., W. B. Barr, Al- 
bany, Ore., writes that a preliminary manvey has been 
made for this line from Albany, Ore., via Independence, 
Dallas, Sheriden, Grand Ronde, Dolph, Tillamook, Na- 
halem and Seaside, to Astoria, Ore., 163 miles. Max- 
imum grade 4% and maximum curve 10°. There will 
be two large bridges and two tunnels, 

SLUSLAW & EASTERN RY. & NAVIGATION CO.— 
Gen, Man., Isaac Britton, Eugene, Ore., writes us that 
this company was chartered in 1889 and reorganimed in 
1891, I+ proposes to build a line from Siuslaw Harbor. 
Cre., via Florence, Seaton, Walton, Almira, Eugene, 
Painesville, Jordun Valley, Silver City and Albion, 754 
miles. The line has been located from Siuslaw Harbor 
to Eugene, 80 miles, and ne surveys have been 
completed as far as Painesville, Ore. The maximum 
curve is 6° and the grades are for the Ist division, 52 
fi. per mile; 2d division over the Cascade Mts., 75 ft. 
per mile; 3d division, 52 ft. per mile. There will be 
one tunnel 2,200 ft. long and seven spans of bridging, 
each 200 ft. long. The right of way for the 1st division 
has been secured and local aid to the amount of about 
$110,000 besides extensive land grants obtained. The 
road is to be finished in 1894, and work is expected to 
begin early this year. Its principal business will be 
in lumber, coal and general merchandise. Vice-Pres., 
A. G. Hovey, Ch. Engr., T. R. Bury; both of Eugene, 
Ore. 

COLORADO & NORTHEASTERN.—Ch. Engr., H. R. 
Holbrook, Pueblo, Colo., writes us that this railway is 
projected to run from Pueblo, Colo., east along the 
south side of the Arkansas River to Rocky Ford, and 
thence northeast to Kit Carson and the Colorado line. 
About 120 miles have been located. Maximum grade, 
east 15.84 ft. per mile, west 31.68 ft. per mile. Pres., 
0. H. P. Baxter. 


SAN FRANCISCO & SALT LAKE.—The surveys 
which have been in progress for some time for this pro- 
posed railway from San Francisco to Salt Lake City 
have been completed from. San Francisco to the Nevada 
line and will be discontinued for the winter. The work 
has been in charge of Ch. Engr., W. H. Kennedy, and 
a very favorable line is said to have been secured. This 
company was organized some months ago by San Fran- 
cisco business men to secure a competing line to the 
Central Pacific. 


to build a branch from Deming, N. Mex., to 
Benson, Ariz., 130 


Foreign. 

MEXICAN INTERNATIONAL.—An official of this 
company writes us that 164 miles of track had been laid 
by this company between Jan. 1 and Oct. 1, 1892. ‘This 
was on the line from Torreon to Durango, 158 miles, 
and the branch from Pedricena to Valardena, 6 miles. 
The line from Mondova toward the Sierra Mojada, 155 
miles, was stated to be under construction. From other 
sources we learn that work on this last line is making 
rapid progress. About 22 miles out from Mondova are 
now ae and 200 teams are at work. It was ex- 
pected to begin tracklaying on Nov. 1. 

MEXICO.—In his recent annual message to Congress, 
President Diaz said: ‘The railway system of Mexico 
now measures over 10,660 kilos., and the increase since 
April has exceeded 300 kilos. A large part of this in- 
crease is to be credited to the Mexican Southern Ry., 
which at present only lacks a little more than 40 kilos. 
to reach Oaxaca, a point to which the line in question 
will undoubtedly be completed before the end of the 
year. The International has made even better progress 
and is rapidly approaching Durango. The Hidalgo Ry. 
is also Se , the grading having been completed 
as far as an ere e Lower California Ry. has 
built 17 kilos., making 27 in all. Construction work on 
the Tehuantepec Isthmus railway has been carried on 
without interruption, and there is every reason to hope 
that it will be completed within the term of 15 months 
agreed on in the contract.” 

BRITISH MEXICAN.—About 30 miles of the grading 
have been completed on this railway from Jiminey to 
the Sierra Mojada, and the rails have been purchased. 

INTEROCEANIC.—It is announced that the money 
necessary to build the proposed line of this Mexican 
—- from Pueblo to Acapulco, Mexico, has been se- 
eu 


ELECTRIC RAILWAYS. 


DANBURY, CONN.—Mr. J. K. Wilkes, City Engineer, 
states it is probable that in the near future the motive 

wer on the six miles of the Danbury & Bethel Horse 

y. will be electricity. 

ELIZABETH, N. J.—A company 
to build an electric railway to Westfield, 7 miles, and 
eventually to Plainfield, 12 miles. The company is 
— promoted by local parties and will have a capital 
stock of $100,000. 

PHILADELPHIA, PA.—The Common Council has 
pauses bills allowing both the Elmwood & Fairmount 


is being organized 


ark Passenger Ry. Co. and the Fairmount Park & 
Haddt n ., to use the trolley system in the 27th 
and 34th wards. The bills include amendments put- 


ting restrictions on both companies and placing it in 
the power of Councils to demand the removal of the 
poles and wires and the introduction of either the stor- 
age or underground system. The right of transfer of 
privileges is prohibited and provision made for the 
proper pevins and maintenance of streets and avenues. 
= erference with - elevated railway that may 
be t is prohibited. e work on the railway and 
system m be begun within six months and completed 
and in operation within a year. The bills as —— 
are said to be restricted more advanta; ‘o the 
city than any introduced and at the same 
time feasible for operation by companies. 

ee ee ra is pi 
e ic road to Clayville as far as 
tance of 30 miles. 

BALTIMORE, MD.—The Baltimore Traction Co. has 
acquired mage of the City & Suburban Ry. Co.'s 7 


to extend the 
diana, Pa., a dis- 


tem, is said, about $1,500,000 er 
involves miles of line, now being equipped for elec- 
tric traction. The latter company had recently secured 
a site a brick central power station, the cost 
of whi machinery, was estimated at $500,- 
000, and it is said the Traction company will carry out 









ENGINEERING NEWS. 


the work. The work of erecting the plant will begin 
as soon as the contracts are awarded. The bids for the 
machinery are now in the hands of the engineers. The 
ultimate capacity of the power-house is designed to be 
5,000 or 6,000 HP., but the entire machinery for this 
capacity will not be put in immediately. It is the inten 
tion of the engineers to have machinery of 2,500 ILL’. 
oe in —a order for the operation of the 
York Road and Highlandtown lines of the City 
& Suburban system, which are expected to be ready 
for electrical operation by February. Compound con- 
densing engines will be used, of 400 to 700 HP. cach, 
and water-tube boilers will be used, arranged in bat- 
teries of 300 HP. each. The generators will be of 400 
HP. each, and coupled directly to the engines, thus 
avoiding shafting and counter shafting. The boiler 
room will be on the street level to facilitate the hand 
ling of the coal supply, which will be brought in scows 
alongside the power station. From the boiler room to 
the water edge two railway tracks will be ballt for run 
ning the coal into the house. The railways will be ar- 
ranged either to run to and from the coal scows by gruy- 
itation or will be operated by an engine and pulley. 
The engine room will be built above the boilers to give 
room for the condensers and pumps under the floor. 

WASHINGTON, D. C.—The Washington & Arlington 
electric road has been completed. It is nearly three 
miles in length. Heavy work was required to make a 
good read. The cars are equipped wich 40-HI’. motors. 
The road was constructed under the management and 
direction of Mr. Malone Wheless, and the work was 
done by the Woodbridge & Turner Engineering Co., of 
New York.—The Petworth, Brightwood & Tacoma elev- 
tric road is expected to be in running order by Decem- 
ber. Seven passenger cars and one freight car have been 
ordered, and will be ready when the road is finished. 

NASHVILLE, TENN.-—The East Nashville Electric 
Ry. Co. has applied for a franchise and is ready tw 
begin work. Pres., F. W. Hunter. 

ATLANTA, GA.—The Atlanta & East Lake Electric 
Ry. is to be operated by storage battery cars, accord- 
ing to report. 

PIQUA, O.—The Miami Valley Ry. Co. has been in- 
corporated by W. P. Orr, W. F. Steiner and W. D. 
Jones, with a capital stock of $10,000, to build an elec 
tric railway to Troy, O. 


ST, PAUL, MINN.—The Assembly Committee on 
Streets has reported favorably the ordinances directing 
the street railway company to build a horse car line 
from Como Ave. and Front St. toward Como Park for 
the distance of a mile, and an electric road from Charlies 
and Rice Sts., to Minnehaha. 

OMAHA, NEB.—The franchise of the Metropolitan 
Street Ry. Co. has been sold to J. E. Markel, of Omaha, 
representing eastern capitalists. Nothing will be done 
at present toward improving or extending the line, but 
it is expected that in the spring work will be com- 
menced on a line along the streets covered by the fran- 
chise and that power-houses will be erected. The 
franchise purchased is in South Omaha, and as yet the 
company has no way of getting into Omaha, but an 
effort will be made to obtain an Omaha franchise. 

ELEVATED RAILWAY. 

BALTIMORE, MD.—The Lake Roland elevated elec- 
trie wee will be completed by next spring. The 
elevated railway is 4,100 ft. long, and the entire elec- 
tric railway 11 miles long. There will be about 3,700 
ft. of continuous double track viaduct with lattice girder 
spans of 40 to 60 ft.,and two pin-connected through 
spans of 200 and 150 ft. The work also includes the 
Quarry viaduct, conatoring of three spans of riveted lat- 
tice trusses, each 130 ft. long. The total weight of 
ironwork, including roofs, is 3,400,000 Ibs., of which the 
elevated structure proper, 2,700,000 Ibs., has been let 
to the Pennsylvania Steel Co., while the Variety Iron 
Works have the contract for the Quarry viaduct and 
for the beams and roof trusses of the power and car 

ouses. 


HORSE AND MOTOR RAILWAYS. 


SCRANTON, PA.—The Valley Passenger Ry. Co. has 
been organized to build a line 25 miles long from Archi- 
bald to Scranton, Avoca and Hughestown: capital stock 
$200,000, with $60,000 = up. Pres., August Robinson, 
Seranton.—The Hyde Park Ky. Co. has been organized 
to build a line from Scranton to Hyde Park and Taylor- 
ville; capital stock, $50,000, with $10,000 paid in; Pres., 
John P. Isley, Philadelphia. 


HIGHWAYS. 


CONNECTICUT.—The County Commissioners of Hart- 
ford Co., at Hartford, have been titioned to rebuild 
three miles of the road from South Windsor to Elling- 
ton. 


WATER-WORKS. 


New England. 

WESTBORO, MASS.-—Surveys looking to an increased 
oy and improvements to the filtration plant are said 
to be in progress under the direction of the water 
commissioners. 

Middle. 


WEST ORANGE, N. J.—The West Orange Water Co. 
has been incorporated to operate under a franchise 
already granted. 

BELLEVUE, PA.—The Borough Council has granted 
a franchise to the Bellevue Water Co. 

COATESVILLE, PA.—Engrs. Hughes & Albright, have 
been maki preliminary examinations for a new sup- 
ply. Wm. H. Gibson, Pres. Bd. Trade. 


o_o CITY, PA.—Borough works are favorably 


PITTSBURG, PA.—Smoke consumers will soon be 
advertised for. 

FROUSTBURG, MD.—It is reported that the purchaze 
of the Frostburg Water Co.’s works is under considera- 
tion by the Council. 

Southern. 

POCAHONTAS, VA.—Works may be built by the 
Pocahontas Water-Works Co., now being organiz~<d. 

RICHMOND, VA.—It is reported that Sup’. C. EF. 
Bolling has recommended that a 20.000,000-gallon addi- 
tional pumping capacity be secured, a 48in. main be 
laid from the reservoir to the city, and the canals to be 
enlarged. 

ATHENS, GA.—The water bonds have been sold by 
the iy at par. The Rensselaer Valve Mfg. Co., of 
Troy, N. Y., Agent O. Jones, Chicago, 
bas secured the for the valves, and R. D. W: 
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& Co., of Philadelphia, will furnish hydrants. As stated 


last week Howard Neeley, Chattanooga, Tenn., 1s con 
tractor, 
LA GRANGE, GA.—H. B. Hodge, F. F. Partridg 


J. W. Hawley, and others propose to organize the ba 
Grange Water-Works Co.; $60,000 
KEY WEST, FLA.-—It is reported that $100,000 works, 
with an artesian supply, will be built. W. B. Whalter, 
Chn. Ba. Cy. Comrs 
HUNTSVILLE, ALA.—Nov 
will be received by the city. Addreas W. T. Hutchins 
LAWRENCEBURG, KY.—This town has decided to 
build works by a vote of 3 to 1, it is reported. 
North Central. 
Dir. of Pub 
advertise for 


15 bids for a stand-pipe 


Wks 
sinoke 


CLEVELAND, 0 
been instructed to 
three boilers. 

SANDUSKY, O 
filters. 

WAPAKONETA, ©.--Nov. 8 the 
suing $65,000 of bonds for works 


Herrick, has 
consumers for 


The city officials are investigating 


people vote on ts 


EVANSTON, IND.--A general reconstruction of the 
works Is proposed, and Consult. Engr. Johu A. Cole bas 
recently reported to the city. 

LIGONTER, PA.-—Dr. MeGowan and Engr. Chas. Fo 
have been making an inspection of sources of Water 
supply, it is said, with an idea of supplying this place 

ITHACA, MICIL--The proposed new works are_ esti 
mated to cost $22,000. There will be a stand. pipe 

NAPERVILLE, U.L.—Coneult, Engr. John A,Cole, Chil 
cago, has submitted plans for work to be built in the 
spring. There will be 8S miles of mains, and a 16 « lu) 


ft. stand-pipe. 
Northwestern. 
SIOUX CITY, IA.—-The Morning Side Electric Light 


Heating & Water-Works Co. has applied for a franchise 
to supply light, heat and water in Bast Sioux (uty 


NIOBRARA, NEB.--Engr. Johnson, Sloux City, Ia 
has made plans for $5,000 works, The supply will be 
from artesian wells, already sunk. 

Southwestern. 
ST. CHARLES, MO.—John A. Cole, Consult. Ener, 


has been engaged to report on proposed improvements 

SEDALIA, MO—The Tebo Water, Light & Puwer 
Co. has been incorporated; $30,000; M. L. Andrews, 8 
F. Rosse, D. FE. Kennedy. It is said that the company 
owns a large reservoir, built last summer, about e ght 
miles southeast of the city, for a reserve supply. 


Pacific. 
HOOD RIVER, ORE.—The Hood River Water ‘o 
has been incorporated to furnish water for irrigating 


and domestic purposes; $20,000. There ia a small 
private plant here. 
PORT TOWNSEND, WASH.-—-The Council bas sp- 


proved a contract with the Olympus Water Co., prob 
ably for the new gravity supply recently mentioned 

CAMPBELL, CAL.—Definite steps toward forming a 
water company are being taken. 

TACOMA, WASH.—Engr. Rudolph Hering. New York 
has reported upon works for the city. A purchase and 
extension of the company’s works is recommended. the 
estimated cost being about $1,800,000 Three other 
— are discussed, all as outlined at length in this 
ssue. 


ARTESIAN WELLS. 


LOWELL, MASS.—Cy. Engr. Bowers has been in- 
structed to make a report, and estimate on the cost 
of a driven well plant for the city water-works 


NORWICH, CONN.—The Water Commissioners think 


of having artesian wella sunk, and have been con 
ferring with A. G. Brown, Hartford. 
IRRIGATION. 

SAN DIEGO, CAL.—A press disprtch states that 


the ranchers of Highland mesa have organized the High- 
land Irrigation & Pumping Co., to bring water from the 
bed of the Otay River. and that work will begin at 
once on a two-milion gallon reservoir and a pipe system 
to cost $125,500. 

NEW COMPANIES.—Shoshone Falls Electric Power 
& Irrigation Co., Chicago, Tll.: $25,000,000: develoring 
water for irrigation, power and light. North Fork 
Canal & Reservoir Co.. Great Falls. Mont.: $50 000: J. 
K. Clark, H. L. MeIntyre and D. R. Thornber: wafer 
will be taken from the North Fork of Milk River. 


SEWERS. 


_PORTLAND, ME.—-We are informed by E. ©. Jordan 
Cy. Engr., that Isley & Cummings of this city are en 
gineers for the proposed system of sewers at Deering. 
noted in our issue of Oct. 27. 

SANFORD, ME.—It is proposed to organize a stock 
eompany for the purpose of building a system of sewers 

BOSTON, MASS.—The Board of Health is considering 
the drainage of the north side of Beacon St.. between 
Otter and Hereford Sts. Plans have been prepared for 
two sewers for this district, to cost about $80.000 and 
a narrow embankment in the Charles River. which the 
7 Engineer says can be constructed for $4 per lin. 

BROOKLINE, MASS.—At a special town meeting Oct 
31 the citizens appropriated $17,000 for sewers. 

LYNN, MASS.—The Council has ordered the construc 
tion of sewers in four streets. 

WOBURN, MASS.—Surveys for a system of sewers 
in connection with the metropolitan system, of Boston. 
have been prepared by Marshall M. Tidd. 

BALLSTON SPA, N. Y.—H. M. Geer has been ap- 
pointed engineer in charge of the sewer construction. 

BUFFALO, N. Y.—The City Engineer is preparing 
plans for a system of sewerage for all streets south of 
the Hamburg Canal which discharge into the canai. and 
all streets on the north side between Sloan St. and the 
eanal. It is proposed to intercept all the sewage now 
discharged into the Hamburg Canal and carry it into 
the Swan St. trunk sewer. The cost will probably be 
at least $100.000, and it is expected that the plans will 
be completed in about a week. ad 

HAVERSTRAW, N. Y.—The Sewer Commissioners, re- 
cently appointed, have organized, with Dr. N. B. Bay- 
ley as President, and Wm. H. Waldron as Secretary. 

WEEHAUKEN, N. J.—The Council has voted to ad- 
vertise for bids for a sewer in Willow Ave. 
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ERIE, PA.—The Councils have passed an ordinance 
roviding for the issue of sewer bonds for $125,000. It 
Ss proposed to use $84,000 for finishing the intercepting 
sewer from Poplar St. to Mill Creek, $22,000 for a sew- 
er in 24th St., and $19,000 for the Ash St. sewer. 

KINGSTOR, PA.—A system of sewerage is being con- 
sidered. 

LANCASTER, PA.—The City Councils have voted in 
favor of a loan of $25,000 for sewers. 

PHILADELPHIA, PA.—The Councils Committee on 
Main Sewers, has decided to recommend an appropria- 
tion of $1,250,000 for sewers for next year, $250,000 
of which will be set apart for the Aramingo system. 

MANCHESTER, VA.—The Street Committee will re- 
ceive bids until Nov. 30 for the construction of a sewer 
system according to the plans and specifications of Col. 
Geo. E. Waring, Jr. 

COVINGTON, KY.—The City Council has passed an 
ordinance providing for the construction of the Willow 

tun sewer. The work will include 3,475 ft. of 14-ft. 
bri¢k and: stone sewer, and is estimated by the City 
Engineer to cost $110,000. 

FORT WAYNE, IND.—The lowest bid for 2.3 miles of 
4 to 6-ft. brick sewer was that of F. EB. Cole, Toledo, O., 
$81,330. We shall publish the prices next week. 

WEST INDIANAPOLIS, IND.—The Town Board is 
considering the question of a better system of sewers, 
and estimates are being prepared for sewers in five 
streets. 

AURORA, ILL.—About 11 miles of sewers are nearly 
completed in district No. 1, and plans have been ap- 
proved for sewers in district No, 2. The latter plans 
provide for about 23 miles of sewers, 196 manholes, 107 
lampholes, and 307 catch basins. There will be 105,965 
ft. of 9 to 24-in. pipe sewers, and 13,335 ft. of 36 to 72- 
in. brick seyers, and the estimated cost is about 
$200,000. The City Engineer hopes to commence work 
this autumn and to complete the 23 miles within a 
year. Sewers for district No. 3 will not be considered 
until next year. 

EAST ST. LOUIS, DILL.—Plans for a sewerage sys- 
tem are being prepared by Chas. L. Weber, Cy. Engr. 
Mr. Weber is now in Chicago investigating the system 
of that city. wed 

OGDEN, UTAH.—The following bids were receiv 
for sewers in district No. 7:_C. ©. Hobson, $29,028; 
Hobson & Wilkerson, $29,530; Doyle & Halverson, $30,- 
175; GC. W. Kneudsen, $30,384; David Kay, $30.441. 


STREETS. 


BROOKLYN, N. Y¥.—The Commissioner of City Works 
will receive bids until Nov. 16 and 18 for grading and 
paving. The widening of North Second St. has been 
ordered to be commenced by Dec. 1. The lowest bids 
for paving with granite blocks were as follows: Ed- 
ward Donovan, three contracts, $25,868; Thos. Gilbride, 
two contracts, $41,109. 

BUFFALO, N. Y.—The Board of Public Works has 
awarded contracts as follows: Barber As yhalt Paving 
Co., two contracts, $282,802; Buffalo Paving Co., five 
streets with American bituminous rock, $67,618. The 
Board voted to pave three additional streets. 

NEW YORK, N. Y.—The estimates as finally agreed 
upon for next year include the following: Department 
of Public Works, $3,013,670; Department of Public 
Parks, $1,028,500; Department of Street Improvements 
in Wards 23 and 24, $349,972; funds for street and park 
openings, $85,359. 

JENKINTOWN, PA.-—-The lowest bid opened Oct. 31 
for macadamizing about three miles of streets was 
$17,000. 

YORK, PA.—The Committee on Highways will re- 
ceive bids until Nov. 15 for paving about 10,000 sq. yds. 
with asphalt blocks on six inches of concrete. 


MEMPHIS, TENN.—The City Council has voted to 
pave one street at an estimated cost of $14,000. 

WARREN, 0O.—The City Council has voted to pave 
two streets with vitrified brick. 

BENTON HARBOR, MICH.—About $20,000 will be 
spent in paving with cedar blocks. 

ST. JOSEPH, MICH.—A contract for paving with ce- 
dar blocks has been awarded to Geo. A. Mills, at about 
$20,000, 

SANTA CRUZ, CAL.—A boulevard to 
$15,000 will soon be constructed. 


HAMILTON, ONT.—City Engineer Haskins has been 
making inquiries as to the best article to succeed the 
block pavement in the city, which is nearly worn out. 
He has concluded that vitrified brick is the most de- 
sirable, providing that the quality of the brick is of 
the best. The brick should be laid on a concrete base, 
and is estimated to cost $1.75 per sq. yd, The cost of 
block paving varies from 65 to $1 per sq. yd., but the 
vitrified brick, when down, he expects will last much 
longer than cedar blocks. 

ELECTRICAL. 

NEWPORT, R. I.—The City Council has voted to con- 
tract with the Newport Dluminating Co. for three years 
for are lights for street lighting, at 47% cts. per light 
per night for 89 lights, or cts. per light per night for 
130 lights, the lights to burn every night. 

NEW YORK, N. Y.—The Gas Commission has decided 
to place more electric are lights in Ogden Ave., Wolf 
St., Sedgwick and Lind Aves. It has also arranged for 
128 additional electrie lights in downtown streets Dow 
lighted by 640 gas lamps. The electric lights will cost 
$140 a year each, or $18,688. The gas lights cost only 
$17.50 a year each, or $5,568 a year less. 

ROCHESTER, N. Y.—The contract submitted by the 
Common Council to the Citizens’ Light & Power Co. 
reguires the company to construct a half mile of con- 
duits each year for four years, restricts it from erecting 
poles on streets where poles now exist, and compels it 
to remove poles from any street as soon as a conduit 
is laid therein. The company is required to give a bond 
of $20,000, and the city is granted the free use of the 
company’s conduits and poles for municipal pu s. 

WEEDSPORT, N. Y.—It is reported that the village is 
being canvassed by parties to whom a franchise has 
been granted to put in an electric light plant, but we 
are informed by David Servis, Village Clk., that noth- 
ing definite has as yet been developed. 

CAMBRIDGE, PA.—Rider, Rowland & Co. offer the 
village 15 are lights of 2,000 e. p. each for $70 = light 
per year, and a special election was held Nov. 9 to vote 
on the proposition. 


cost about 


ENGINEERING NEWS 


JELLICO, TENN.—The erection of a municipal plant 
is being discussed. ssitlog 


PALATKA, FLA.—The City Clerk will receive bids 


until Dec. 1 for electric street lighting. 

HUDSON, MICH.—The Hudson Electric Light Co. 
has increased its capital stock to $25,000 and will en- 
large its plant. The Schuyler arc and Thomson-Houston 
incandescent systems are used. 

_MADISON, ILL.—The town has contracted with G. A. 
Niemann for ten are lights of 2,000 c. p. each at $100 per 
light per year, the lights to be in readiness Jan. 1, 


HAMPTON, IA.—The citizens have voted in favor of 
erecting a plant for electric street lighting. 

SLOUX CITY, IA.—A new company has applied for a 
franchise to establish a plant for both lighting and 
power purposes. The company asks for a franchise for 
“5 years. and agrees to have at least 14% miles of main 
line wire erected within 18 mos. 

JEFFERSON CITY, MO.—At an election Oct. 31 the 
city voted in favor of an electric light proposition which 
provides for not less than 30 all-night arc lights of 
2,000 c. p. each, for a term of ten years. The Jeffer- 


son City Gas Light, Heat & Power Co. will put in the 


plant. 


, CREEDE, COLO.—The Amethyst Electric Light & 
Power Co. has secured franchises for 20 yrs. from 
Creede, Upper Creede, Weaver City and Bachelor, and 
the surveys for a plant have already been made. The 
power will be taken from the bed of West William 
Creek, 2,600 ft. of pipe being laid with a fall of 243 
ft. to the dynamo house. 


NEW COMPANIES.—Suburban Electric Light & Pow- 
er Co,, St. Louis, Mo.; $10,000; S. W. Simmons, Walter 


Krausnick, Gus George. Edwardsville Hlectric Light & 
. ; W. Wurdack. 
oa Creek Telephone, Electric 
$100,000. 


Power Co., Edwardsville, Il.; $20,000 
W. H. Horine, Sr. 
Light & Power Co.; 


CONTRACT PRICES. 


SEWERS.—Olean, N. Y.—We are informed by Alexan- 
der Potter, Engr. in Charge, that a contract for an 
outlet sewer has been awarded to Mandeville & John- 
son at the following prices: 24-in. pipe sewer, 6-ft. cut, 
gi 06 per lin. ft.; 20-in., 6-ft. cut, 89 cts.; 6 to &ft., 

1; 8 to 10-ft., $1.25; 10 to 12-ft., $1.60; furnishing and 
laying 24-in. cast iron pipe in river, $3.17; special man- 
holes, $70 each; ordinary manholes, $35; catch basins 
with check valves, $55; embankment, 60 cts. per yd.; 
furnishing and driving beech piles in river, each; 
hemlock lumber, $9.50. per M. B. M. e 

Auburn, N. Y.—Bids recently received for several 
sewers ranged as follows: 36-in. brick, to $133.92 

rod; 24-in. brick, $40 to $81.73; 18-in. tile, $22.50 to 
-56; 12-in., $16 to $18; 10-in., $10 to $32.56; 8-in., 

13 to $32.36; 6-in., $7 to $10; 5-in., $8; standard con- 
duits, $40 to $50; brick manholes, $38 to $55; rock ex- 
cavation, $3 and $3.50 per yd. 

peer. Conn.—We are informed by J. K. 
Wilkes, Cy Engr., that the Maple Ave. sewer contract 
was awarded to Dougherty & Berrigan, Yonkers, N. 
Y., at the followi rices:  24-in. ae ed brick 
sewer, 8-in. work, ¢-ft. cut, $5.50 per lin. ft.; 30-in. 
le cut, $5.95; 36in., 8%4-ft. cut, $6.66; manholes, 
$40; catch basins, $100. 

Denison, Tex.—The City Council has awarded the 
contract for the extension of the sewer outlet to the 
Red River, to Jerry Nolan, at 96 cts. per lin. ft., for 
9,045 ft. of 18-in. vitrified pipe sewer, and $3.75 per cu. 
yd. for about 40 — of second class masonry, work to 
begin by Noy. 10, and be completed within 90 days. 
There were 13 bids for the contract. 


STREET ee a liL—The following bids 
have been received for pa 25,000 sq. a. of La 
Salle Ave. with asphalt: Bar Asphalt Paving Co., 
$2.90 per * yd.; Western Paving & Supply Co., $2.65; 
McArthur Bros., $2.45; Andrew Jaickes, $0.34. 

Asheville, N. C.—The contract for eras Bruxton St. 
with rubble granite has been awarded to Capt. A. M. 
Smith at $1.50 per sq. yd. 

Great Falls, Mont.—The contract for paving Central 
Ave. has been awarded to Henry Vogel at $3.20 per 
sq. yd. for two courses of brick on concrete. The bids 
were published last week. 


DRAIN PIPE.—S. Framingham, Mass.—The contract 
for upward of 4,000 ft. of drain pipe has been awarded 
to H. L. Sawyer at the following prices: 10-in., 18 cts. 
per lin. ft.; 8-in., 13 cts.; 6-in., 81 cts. 


MISCELLANEOUS. ‘ 
CANAL.—Ottawa, Ont.—Bids will be received at the 
Dept. of Railways and Canals until Noy. 22 for sections 
8, 9 and 10 of the Soulanges canal. Maps, plans and 
specifications may be seen at the engineer’s office, Co- 
teau Landing, and at this office. T. Trudeau, Dep. 
Min. of Railways and Canals. 


LUMBER.—Montreal, Que.—The Harbor Commission- 
ers have voted to receive bids until Dec. 5 for 300,000 
ft. —— of hemlock lumber for planking of the wharves 
in 1893. 

PARK BONDS.—Port Arthur, Ont.—The Board of 
Park Management will receive bids until Nov. 15 for 
$13,500 of 5% park bonds, interest payable semi-annu- 
ally. 

MANUFACTURING AND TECHNICAL. 

LOCOMOTIVES.—The Baldwin Locomotive Works, 
Philadelphia, Pa., will build 45 heavy freight engines 
for the Pennsylvania. The Cooke Locomotive & Ma- 
chine Works, Paterson, N. J., are building 20 consolida- 
tion engines, with cylinders 21 x 24 ins., and 5 ten-wheel 
engines, with cylinders 20x 24 ins., for the Louisville 
& Nashville; the engines have Belpaire boilers. The 
ee Locomotive Works, Pittsburg, Pa., have been 
testing their two-cylinder compound engine on the Pitts- 
burg & Lake Erie. The Pennsylvania will build 55 
heavy freight engines at its shops at Altoona, Pa. The 
Beech Creek will add 10 engines to its equipment. The 
Chicago & Alton will place contracts for 10 ten-wheel 
engines for passenger and freight service; they will 
have cylinders 19 x 26 ins., and are intended to work 
on the steep grades of the Western Division. 

CARS.—The Michigan Peninsular Car Co., Detroit, 
Mich., has an order for 600 box cars for the Lake 
Shore & Michigan Southern. The Tredegar Co., Rich- 
mond, Va., has an order for 50 box cars for the Nor- 
folk & Southern. The Ellis Car Co., Amesbury, Mass., 
is building street cars, and snow plows for street rail- 
ways. The Mount Vernon Car Mfg. Co., t Vernon, 
IIL, is building 150 coke cars, 100 box cars and 10 
cabooses for the Monterey & Mexican Gulf; also 100 
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box cars and 100 stock cars for the Dlinois Central. 
The New York, Lake Erie & Western Co. has ordered 
83 vestibuled cars for the World’s Columbian Exposi- 
tion traffic. The Pennsylvania will add 1,500 freigh 
cars to its equipment, and it is reported that contracts 
-: to be awarded soon for 5,000 passenger and freight 


LOCOMOTIVE WORKS.—The Pittsburg Locomotive 
Works are rebuilding their entire plant at Allegheny, 
Pa. The buil will be of brick, with first class 
machinery, and Morgan traveling cranes. Machine 
shop, 125 x 356 ft.; blacksmith shop, 125 x 356 ft.; boiler 
shop. 120 x 275 ft.; foundry, 80x ft. 


CAR WORKS.—The Lima Locomotive & Machine 
Co., Lima, O., is rebuilding its car works,which were re- 
cently destroyed by fire. The new works will be 
larger and better equipped than the old works. The 
Houston Car Co., Houston, Tex., whose incorporation 
was noted in our issue of Nov. 3, will erect a plant 
which will have a capacity of 1,000 cars r annum. 
the first cost of the ant s estimated at $125,000. 

PAVING BRICK.—Accordi to press dispatches 
Charles F. Davis, of ao, s closed a deal for a 
syndicate of Chicago and Pittsburg capitalists for 25 
acres of clay shale land just east of Galesburg, III. 
This syndicate proposes to erect a paving brick factory 
of four eo. each having a capacity of 60,000 brick 
a day. The company will also sink a large shaft 300 
ft. deep to develop the underlying seams of coal. Mr. 
Davis says that notwithstanding the millions of brick 
manufactured this year, the outside demand is such 
that Galesb has a brick famine. Hundreds of ma- 
sons and tenders are idle because of the searcity of 
brick for the home market. It is said to be the inten- 
tion of the new com: to open up a market in Chi- 
cago for vitrified paving brick. The Pittsburg interests 
are represented by Daniel R. Lane, a banker and blast 
furnace contractor. 

THE THOMSON METER CO., Brooklyn, N. Y., states 
that meter No. 33,000 was stamped on Nov. 2, the num- 
bers being stamped as the meters are sold and not as 
manufactured. The numbers sold up to Novem- 
ries: Meath OY A abad® IS" oS 

8; . . > * . > > 0, ; 1891, 
20,000; 1892, 33,000. 

BINDER & SEIF&RT, Chi Iil., have the contract 
for the erection of an iron b ding for the Krupp gun 
exhibits at the World’s Columbian Exposition. Fhe 
firm of F. sae. a Germany, will have an iron build- 
ing about 80x » hear the lake shore, to house 
its gun and machinery exhibit and has given 
contract for erection as above. 
building was sent from Germany and has been deliv- 
ered. Binder & Seifert also have the contract for fur- 
nishing all the steel and other materials for the erection 
of the Taylor St. viaduct in Chicago. This structure 
is for highway purposes and leads over the tracks of 
the Northern Pacific R. R., which will pay for it. The 
cost of superstructure is about $42,000. 

PUMPS.—The Courtright Hydraulic Machine Co. is 
building pumps with a capacity of 100,000 cu. ft. r 
second for the new drainage canal at Bridgeport, Ml. 

THE CURTIS REGULATOR CO., formerly of 68 
Beverly, St., Boston, has removed to extensive sules- 
rooms and offices in a large new building of five 
stories and basement, measuring 75 x 45 ft., at 29, 31 
end 33 Haverhill St. The great increase in husiness 
has necessitated this move, as well as the building of 
a_ five-story, brick factory building, 10545 ft., in 
Charlestown. This factory is supplied with a 100-HP. 
Ball high-speed compound engine, and a locomotive 
boiler, and has its own mo and electric lights. 
A track of the Boston & Maine R. R. runs into the 
one. The company is prepared to accept orders 
or all kinds of class machinery work, vatent 
articles and specialties, and has been in this line of 
business for upward of 14 years. 
coirach Wor oshng STUNG: BA”AS "Bact lags 

‘or erecting a e for the Buffalo Bridge 
Co., Buffalo, N. Y. ” , 

NEW COMPANIES.—Granite City Steel Co., Granite 

Sindy Barer ag oo Ganene UES ie 

urner ‘ -» C 4 -; $1,000, F 

W. K. Woodward, C. W. Claybourn, and W. H. E 

Centrifugal Milling Machine Co., Chi , Ill. ; $100,000; 

T. J. Hoyt and 8. M. et Pioneer ving Brick Co., 

Galesburg, Ill. ; ,000; John C. Stewart, L. W. Thomp- 
Burkhalter. 


son and James 
CURRENT PRICES. 


S.—New York: bier at eastern mills, $30.75 at 
tidewater; old rails, $16.50 to $17 for iron, and $14 to 
$14.50 for steel. Pittsburg: $30; old rails, $19.50 to $20 
for iron and $15 to $16 for steel. Cengo: 31 to $32.50; 
light rails, $32; old rails, $18.50 for iron, and $13 to 
$14.25 for steel. 

TRACK MATERIAL.—New York: steel angle bars, 
1.6 to 1.65 cts.; spikes, 1.9 to 2 cts.; track bolts, 2.4 to 
2.6 cts. with square and 2.7 to 2.8 cts. with hexagon 
nuts, Pittsburg: splice bars, 1.75 to 1.77 cts. for iron 
and 1.8 cts. for steel; iron and steel spikes, 2.15 cts.; 
iron track bolts, 2.7 cts. with square and 2.8 cts. with 
hexagon nuts. Chicago: ~~ bars, 1.7 to 1.75 cts. for 
iron and steel; spikes 2.05 to 2.1 at mill; track bolts, 
2.05 to 2.75 ets. with hexagon nuts. 

PIPE.—Cast iron, $20 to $30 per ton. Wrought iron, 
discounts as follows at Pittsburg: 57% and 10% and 50% 
and 10% on black and ees butt welded; 6714% 
and 10%, and 60% and 10% on black and galvanized lap 
welded. Casing, 55%. 

FOUNDRY PIG IRON.—New York: $13.50 to $16. 
Pittsburg: $13 to $14.25. Chicago: $13.25 to $14.25. 

LEAD.—New York: 3.85 to 4 cts.; Chicago: 3.77 to 3.8 
cts.; St. Louis: 3.75 cts. 

STRUCTURAL MATERIAL.—New York: beams, 2.2 
to 2.5 cts. for 
lots; channels, 2. 
tees, 2.3 to 2.75 cts. 


cts.; steel pees, 
for shell, 2.5 to 2. 


the 
The iron work for the 





